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F\EUc\adADk�t�lDade7c�[8EUF\EBMTt�ads t\aoyza�t\t�aB~"aBe�AVEU�¥t/�madAVADag[8EUC®yuQ®t\ads t�aoy>aBt't�ad~ ade�F'lV�dutNM 0 � 8 ü v c M � 2#v ü0 � 8 M 2o0 �jüu� 2�v M 0�4 ��c�ü 2o0 � M � 4 c 8 ü 074 ��c M c 4#19v ü�� 4 c 8 M��GadF'F\EUc\s>ade7C7lDe7��t\a c M 2 M v M � M 8 Mz?�e7C1 AVEf�dEGADcbaB�¨?�C?Bs�t\lD�dE`~�EGc'°F'EU¶e7EU~�EUeutN;

P)lD�dk7F\E c c\7ag[bc�t��E´F\EGc'k7ADt\c�aB�(t��E C ¬KAV?gQBEGF®t�?BF\�BEUt�EIR�s>EGF'lV~�EGeutN;µY�7EºlD~®?B�BEGc ?�F\E��1¬KF�?NQ
F�?�C7lVad�BF�?Bs7�c<?�t©tK[8a°t�lV~�EGcUM C 1 ; 1 e7c�.WADEU�¥t : ?Be�C v9v ; 4 e7cZ.WF'lV�dut : ;°Y��E AVade��7M�C7?BF\�u< ¶e7�BEGF\ca>´?BF'E
c\s�lV�BEUc�aB�`EfRTs?�e7C7lVe��¢=8k·M1?Be7C¤t\7E¹7adF'lG`Uadeut�?BAby?Be�C²aB�`ads?#(Sk7E�~®?�t\EGF'l�?BA@t\a�t�7E�F\lV�BSt®aB�(t��E
c\s�lV�BEUc<aB��=8k³lVc(t\7E�y�F\ad~�lVe?�t�EGCºs7AV?Bc't\lV��t�F\?B�GEUFGM�c\7ag[blVe��°t��E�lD~�s7F'lVeut�EUCºlVe7c t�?By7lDAVl«tKQ��dF'ag[�t�³?�t
t��E4s7AV?Bc't\lV�I¬»�mau?B~ lVeut\EGF'�W?��GEB;)Y�7E4ADEGe7��t��aB��t\7E4=8k®c\s�lV�BEUc/lDe�t\7E1EfRTszEUF\lD~�EUeSt#[8?Bc�C7EUt\EGF\~�lVe�EGC�ySQ



�D� 0 �
t��F\EGE1~�EUt��aTC7cU;)Y�7Eb¶F'c't/~�Eft�7a-C�[@?Bc/?(c't\F�?BlD�dut\�madF [@?BF'C��-lDc\k?BAlDe7c\s>EG�ft�lDadeqaB�zt\7E1lV~�?B�dEGc)k7c\lDe7�
?Bcb?oc's?�t�lV?BA>F\EU�mEUF\EUe7�GEx?o�dadADC �dF'lVC�aB� v C Ó¸2^ø ~"s>EGF\lDaTC�M�AVa-�N?�t�EGC`½'k7c'tby>EGADa^[,t\7E(lV~�?B�dEUc8aB��P)lD�dk7F\Ec ;�Y�7Ebc\EG�Uade7C�~�Eft�7a-Cok7c'EGC�?��Gadeut\adk7F�F\aBk�t�lDe7E8t�a(t\F'Qxt�a`yzEft\t\EGF
(Sk?Beut\lD�¥Q<t\7E�k7e7�UEGF t�?BlDeStKQolVeot��E
AVa-�N?�t�lVaBe®aB��t��E�EGC7�BEGc�aB��t��E(c\s7lD�BEGcU;#Y�7E�t�7lDF\C�~�EUt\7aTC�[@?Bc�C�ade7E(lVe ?o~®?Be�e7EGF@�Uade7c'lVc't\EGeut�[blDt\
t��E`?Be?BA«QTc'lVc/aB��t�7E�eSk7~�EGF'lV�G?BA�c'lV~ok7AV?�t�lDade7cU;): 2#4#4=ø ~¼c'EG�ft�lVaBe�lVe t��E��GEUeSt\EGFbaB�3t\7E(lV~�?B�dEUc/[8?Bc
�dEUF't\lV�N?�AVADQ´?g�BEGF\?B�dEGC�t�a�s�F\a-C7k7�GE�?°c'lVe7�BAVEqc\s?�t�l�?�A�AVlVe�EGadk�txaB�8ads�t\lV�N?�A�C�EGs�t\�t��F\adk7�B�t��E®F\EU�dlVaBe
a-�G�Gk�s7lVEUC¤yuQ t\7E´=8k,?Be�C,=@w©;�Y�7E¹c\?B~�E 2 ù ?Be7C 1#4 ù t�7F'EGc\�adAVC¡��?BADk7EGc�?Bc�t�7E¹c'lV~ok�A�?�t\lVade
?Be?�ADQ-c\lDc�[/EGF\Eºk7c'EGC²t�aI(-k7?Beut�lDt�?�t�l«�dEUADQ C7EUt\EGF\~�lVe�E°t��E´EfR-t�EUeSt�a��xt\7Eº=8k,c\s�lV�BEUcG; Y)?��-lDe7�³t��E
?N�dEUF�?B�dExaB�)?BAVAzt�7F'EGE`~�Eft�7a-C7cUM7�B?�AVk7EUc1a�� C9C 4Aý � 2-ø ~ ?Be7C 292 c ý � 2=ø ~ ?�F\E`ady�t�?BlVe7EUC±?�t C 1 ; 1
?Be7C v9v ; 4 e7cGMF'EGc'szEU�Ut�l«�dEUADQd;

Y�7EUF\E´?BF'E°c'EU�BEGF�?�A�c\aBk7F\�UEGc �Uadeut�F\lDy7k�t\lVe7�ºt�a�EGF\F'adF�lVe¢t�7EUc\E¹EIR�s>EGF'lV~�EGeut�?�A1~�EN?�c\k7F'EG~�EGeut�c)«
t��Exc's?�t\l�?BAzF\EGc'adAVkTt�lVaBe±a���t\7E(C7l�?��de7adc t�lV��MTt\7E`s77aBt\ade°c t�?�t\lVc t�lV�Uc�aB��t�7E`lD~®?B�BEBMTt�?BF\�BEUt1?BADlV�de7~�EGeut
?Be7C�s?�F�?BADA�?�RzM7?�e7C�t�7E`c\s>EG�UlD¶�`�Uadeut�F�?�c't1AVEf�dEGA3���adc\EUe¹?Bc@t\7E`C7EU¶e�lDt�lDade�aB��t�7E`ADEGe7�Bt\�aB��t\7Ex=8k
c\s�lV�BEUcG;4Y�7EolVeut\F\lVe�c\lV�xC7lV?B�de7adc t�lD�xF'EGc'adAVk�t\lVade±lVc4c\Eft�yuQ°t\7E<lD~®?��dlVe7�qs7lDe77adADEBM[b7lD��¹lVc � 4Aø ~�lDe
C7lV?B~�Eft�EUFG;)Y��E1s�7aBt�aBe�e7aBlVc\Ebc t�?�t\lVc't\lV�Uc�aB�zt\7E1lV~�?B�dE@�G?Be��mk�F't��EGF#C7EG�BF�?BC7E�t\7Ebc\s?�t\l�?BA�F\EGc'adAVkTt�lVaBe
[b7EUeºt\7EoeSk7~oy>EGF�aB�#s77aBt\ade7c�s>EGF4C7EUt\EG�ft�adF(F'EGc\aBAVk�t\lVade°EGAVEU~�EUeut�lVc4c\~�?BAVAi.Wc'EGEoF'EG�UEGeut`F\Ef�mEGF\EUe7�GE�«
h�?Be7C7EUe·MuEUt�?�AÍ; � 49460�: ;)PadF�t�7E�s7F'EGc'EGeut�e-k�~oyzEUF¨aB�>y?B���SADlV�dut�EUF¨y>EN?B~�cGMuC7lV?B�de7aBc't�lD�/~�?B�de�lD¶�G?�t�lDade·M
?Be7C®s7lVe7�adAVEbc\l�`GE�M-t\7E�s7�aBt�ade�c't�?�t�lDc't�lD�Gc�s7F\a-C7k7�UE�?xc\lV�Be?BA«¬Ít�a�¬»e7adlDc\E�F�?�t�lVa�þ � 4 MT?Be7C�t�7EUF\Ef�madF\E4C7a
e7aBt/�GaBeSt\F\lDy7k�t�E1t�a�?`�mk7F't\7EGF/C7EG�UF\EG?Bc\E�lDe®c's?�t�lV?BA�F\EUc\adADk�t�lDade·;)Y��E�t�?BF'�dEUt8?BADlV�de7~�EGeut�[bl«t� F'EGc\s>EG�ft
t�a©t�7E4C7l�?B�Be7adc't\lV�1AVlDe7Ef¬»aB��¬Kc'lV�dut#lVc/�dEGe�EGF�?�AVADQ�[bl«t�7lDe 0 ù ;��TlDe7�GE4~�aBc't@a��3t�7E4�Gadeut�F\?Bc't@�Gad~�EGc��mF\ad~
t��E � 494Dø ~$[blVC�E�F�?BC7lDad�dF\?Bs77lD�q=@w=.WO8F : t�F\?B�GEUF`A�?NQdEUFGM3t�7lDc(�Gadeut\F\lVy�k�t�EUc<?Be%?BC�C7lDt\lVade?�A C ; 2 ù t\a
t��E c\s?�t�l�?�A�k�e7�GEUF't�?�lVeutKQd;ºP)lDe?BADADQdM3t\7E c\s>EG�UlD¶�®�Gadeut�F\?Bc'toAVEU�BEGA/��7adc\EUe¸t�a¹F'EGs7F'EGc\EUeut�t�7E c's?�t\l�?BA
EfR-t\EGeut1aB�3t�7E(c's7lV��EGcb?Bc�C�lVc\�Uk7c\c'EGC°?By>a^�BE(�Gadeut\F\lVy�k�t�EUc8t�aot\7E(k7e7�UEGF't�?BlVeutKQB;�Y��lVc@k7e��GEGF t�?BlDeutKQ®[8?Bc
EGc t�lD~®?�t\EGC±�mF\ad~ t��E©��?BF\lV?�t�lDade�F\EUc\k7A«t�lVe����mF\aB~ t�7Ext�7F'EGEo~�EUt\7aTC�c4k7c'EGC¹t\a C7EUt\EGF'~�lDe7Ext\7E<c's7lV��E
AVEUe7�Bt\7cG;*Ke,?BC7C�lDt�lDade t\a³t�7E�c\s?�t\l�?BA1EGF'F\adFUM�t�7EUF\E´?BF'E´?BADc\a³c'EU�dEUF�?BA�c\adk7F'�GEUc±a��`k7e7�GEUF't�?BlVeutKQ¤lDe¡t��E
t�EU~�s>adF\?BAx?B�G�Uk7F�?B�fQ a���t�7E³~�EN?�c\k7F'EG~�EGeut�cU;¿Y�7EGc'E¢?BF\lDc\Eº�mF\ad~ t�?BF\�dEft'¬Ít�a�¬Ít�?BF'�dEUt±C7lD~�EUe7c\lDade?BA
��?BF\lV?�t�lDade7cUM3c\7aBt ¬»t\a�¬Kc'7aBt©C7F\l«�dE�lVeut�EUe7c\l«tKQ´�B?�F\l�?�t�lVaBe7cGM�?Be�C�t��E�lDeSt\F\lDe7c\lD�ot�lV~�lVe���?B�G�Uk7F�?B�fQ%aB�@t��E
C7lV?B�de7adc t�lD�GcG;¾Y��E´e7ad~�lVe?BA�t�?BF\�dEft�C7lD~�EUe7c\lDade7c®k�c\EGC,lDe¡t�7E´c'lV~ok�A�?�t\lVade7c�[/EGF'E 074Iø ~ aB�©=@w.ª?�y7A�?�t\adF8AV?NQdEGF : M 832^ø ~*=8k·M 0�2#4=ø ~¼aB��s>adADQ-lD~�lDC7E4=@w=. c ; C3ù O8F : M7?Be�C 0�2#494^ø ~"aB�)=@_1P8;6*Ke�t��E
?B�ft�k?BATt�?BF'�dEUt\cGMd7ag[/EU�BEGFGM-t�7EUF\E�lDc¨c\ad~�E8��?BF'l�?�t\lVadex�mF\ad~µt�7EUc\Ebe7ad~�lVe7?BA-��?BADk7EGcUMS?Be7Cot\7lVc)��?BF'l�?�t\lVade
EGeut\EGF\c�lDeut�a°t\7EZ(Sk?Beut\lD¶�G?�t�lDade³aB��t\EG~�szadF\?BA#EGF'F\adF©yzEftK[8EUEGe¢EfRTs>EGF\lD~�EUeutq?Be7C³c'lV~ok�A�?�t\lVade7cU;�PadF
t��Eqt�?BF\�BEUt(t�7?�t`s7F\a-C7k7�UEGC%t�7E�lD~®?B�BE�?�t C 1 ; 1 e7cGM3t\7EqC7lV~�EGe7c'lVade�c(aB�/t\7E c A�?NQdEUF\cx?BF\E 074 M 0�432 M0 c 2 M)?Be�C 0�2#432Dø ~�;±PadFxt\7E�t�?BF\�BEUtxt�?�t©s7F'aTC7k��GEGC�t�7E�lV~�?B�dE�?�t v9v ; 4 e7cUM)t��E®C7lD~�EUe7c\lDade7c`aB�
t��E c A�?NQBEGF\c1?BF'E 0�4 M 198 M 0�2#4 M?�e7C 0�2o0 c ø ~�;#Y�7Exy7lV�d�BEGc'tbC�l�;zEGF\EUe7�GExy>EUtK[/EGEGe°t�7E`EfRTs>EGF'lV~�EGeut�?BA
t�?�F\�dEft�C�lV~�EGe7c'lVade7c�?Be�CÁt\7adc\E°k7c\EUC¡lDeÁt\7E°c'lV~ok�A�?�t\lVade7c<lVcqlVe¢t�7E±C7EUe7c\E¹=8k¡A�?NQBEGFGM/[b7EGF'E°t��E
EfRTs>EGF'lV~�EGeut�?BA3t�?BF\�dEft�c1?BF'E=k � 4 ù t\7lV����EGFU;b�T7a-����s7F\ads7?B�u?�t\lVade�t��F\adk7�B±t\7EGc'E<c\ADlV�dut\ADQ C�l�;zEGF\EUeut
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5 refinement levels
6 refinement levels
7 refinement levels
8 refinement levels

P)lD�7; � ;Ç� Z�EUF\�UEGeut`C7l�;zEGF'EGe7�UE<aB��t\7E�=8k´c's7lV��E<ADEGe7�Bt\7c4�mF'ad~ t�7aBc\E<a���t�7E©7lV�d�EGc't�F\EUc\adADk�t�lDade�. 1
AVEf�dEUAVc<a��b?BC?BsTt�lD�BE�~�EGc'³F\Ef¶e7EU~�EUeSt : c\lD~ok7AV?�t�lDade´�TcU;�t\lV~�EB;�Y�7E®szEUF\�GEUeut�C7l�;zEGF'EGe7�UEGc�?�F\Eq�mF\ad~
t��E©ADa^[/EGF4F\EUc\adADk�t�lDade�c\lV~<k7A�?�t\lVade�c�aB� c M 2 M v M � Mz?Be7C 8 AVEf�dEUAVc1aB��?BC7?Bs�t�l«�dEx~�EUc\¹F'EU¶e�EG~�EGeutN;�r�E
e7aBt\E�t�?�t#t\7Eb�Gadeu�dEUF\�dEUe7�GE�lVc#e7aBt�s>EGF'�mEU�UtG;¨Y�7E1�Gk7F �dE4�mF'ad~6t\7E 8 ADEU�dEUAaB�·F'EU¶e�EG~�EGeut8c'lV~ok�A�?�t\lVade
�GF'adc\c'EGc�t��adc\E¹a��xt\7E v ?Be�C � AVEf�dEGA�aB�`F\Ef¶e7EG~�EGeut�c'lV~ok7AV?�t�lDade7cUM@lVe7C�lV�N?�t�lVe��³?�7lD�d7EUF szEUF\�UEGeut
C7l�;�EUF\EGe��GEB;

t��lV���Se7EGc'c\EUc4[blVADA��G?Bk7c\E©?�c\~�?BAVA�C7lVc'�GF\EUs?Be7�fQ�lVe t\7E(t�lV~�lVe��7;

Y�7E%�B?�F\l�?�t�lVaBeÀlDeÀt\7E%C7F\l«�dE�lDeut�EGe�c\lDtKQ²�mF'ad~ c\�aBt'¬Ít�a�¬»c\7aBt±lDc�?Be�aBt�7EUF°s>adc'c\lVy�AVEºc\adk�F\�GE�aB�
t�EU~�s>adF\?BA@k7e7�UEGF t�?BlDeStKQB;,PadFot�7E±lV~�?B�dE�aBy�t�?BlDe7EGC ?�t C 1 ; 1 e7cGM8t\7E°?g�BEGF\?B�dE±A�?Bc'EGFqC7F\l«�dE±EGe7EUF\�BQ
[8?Bc c 0�v iK.L&1n : ¬�y>EN?B~±;ºPadF©t\7E c'7aBt�?�t v9v ; 4 e7cGM�t\7E C7F'lD�dE�EUe7EGF'�BQ�[8?Bc c»� 0 ; 2 iK.l&1n : ¬�y>EN?�~°;
Y�7EUF\EU�maBF\EBM/t�7EUF\E�lDc�? 0 ; C3ù lDeut�EGe�c\lDtKQ¸��?BF'l�?�t\lVade�;ÁY��E�C7F'lD�dE±s7F'EGc\c'k7F\E°c\�G?BAVEUc®?Bcqt��E°lDeSt\EGe7c'lDtKQ
t�aºt��E � ¬ C s>ag[8EUFGMb?Be7C ~®?�t�EGF'l�?BA/�dEGADaT�UlDt\lVEGc�c'�N?BADE�?�c�t\7E°ca(Sk?BF\E°F\a-aBt�aB��t\7E±s7F\EUc\c\k�F\E¼.Wh�lDe7C7A0�191#83: M1c\a¢t�7E´�BEGAVa-�Gl«tKQ¡��?BF'l�?�t\lVade7c��mF\ad~ c\7a�t'¬»t\a�¬Kc'7aBt�[blDAVA�y>EºAVEUc\c�t�?�e 4 ; 2 ù ;"�T�aBt'¬Ít�a�¬»c\7aBt
t�lD~�lDe7�`�B?�F\l�?�t�lVaBe7c/F'EGc'k7ADt\lVe7�<�mF'ad~	t�7lDc@~�EG��?Be�lVc\~ [blVADAzy>E�aB�3t\7E�c\?B~�E�adF\C7EUFGMTlÍ;éEB;�AVEUc\c8t\?Be�ade�E
s>EGF\�UEGeutN;�Y�7E�lVeut\F\lVe�c\lV��t\EG~�szadF\?BA#?B�U�Gk7F\?B�UQ%aB�/t�7E�C7l�?��de7adc t�lV�Uc`lVcxEU�dEUe³y>EUt\t\EGF`t�?�e�t��lVcGM�[blDt\
?®tKQ-s7lV�G?BA)k�e7�GEUF't�?�lVeutKQ�a�� ý � 494 s�cG;`Y�7E�EfRTs>EGF'lV~�EGeut�?BA�k7e7�UEGF't�?BlVeutKQ°lVe¹t\7E<t�lD~�lDe7��lVc4t\7EGF'EU�madF'E
F\EUA�?�t\lD�BEGADQ�c\~�?BADAÍM�?Be�C lDc�?Bs7s7F'aNR�lD~®?�t�EGA«Q�lDe7C7lD�N?�t\EGC¸yuQ³t��E�[blDC�t�¢aB�bt\7E�c'Q-~oy>adAVc�k7c'EGCÁlVe¸t��E
¶�dk�F\EA.WC7EUc\�UF\lVy>EGC±y>EGAVag[ : t�7?�tb�Gad~�s?BF'EGc�t��ExEIRTszEUF\lV~�EGeut�?BA·F\EUc\k7A«t�c�t�a�t\7E`c\lV~<k7A�?�t\lVade®F\EGc'k7ADt\cG;

Y�7E¹c'lV~ok�A�?�t\lVade¢~�aTC7EUAVc�t��E�EfRTs>EGF'lV~�EGeut®[bl«t�¤?�c\lV~�lVAV?BF<t\7F\EUEf¬KAV?NQdEGF®?BF\F\?Be7�dEU~�EUeutN;ÀY�7E
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P)lD�7; 8 ; � =8k®c's7lV��E4ADEGe7��t���-cG;T?BC?Bs�t\lD�BE1~�EGc'�F'EU¶e�EG~�EGeut8ADEU�BEGAÍ;��T7ag[be ?BF'E1t\7Ebc\s7lD�BE1AVEUe7�Bt��c/?�t
t��E4tK[/aot�lV~�EGc��GaBF\F\EUc\s>ade7C7lDe7�©t\a<t��adc\E4aB�3t�7E4EfRTs>EGF\lD~�EUeut�?BA>F\EUc\k7A«t�c/�mF'ad~"?BAVA�aB��t�7E4c\lV~<k7A�?�t\lVade�cG;
Y�7E�s>EGF'�GEUeSt8C7l�;zEGF'EGe7�UEGc@c'7ag[be�lVe®P)lV�dk�F\E � [/EGF\E��N?BAD�Gk7AV?�t�EUC ?�t/~®?�eSQqt\lV~�EGc#lVe�t�7E4c\lV~<k7A�?�t\lVade�cG;
Y�7lDc1¶�Bk7F\ExlVADAVk7c t�F�?�t�EGc87ag[¦t�7Exc\s�lV�BE©AVEUe7�Bt�±��?Be��dEGC±[blDt�±F\EUc\adADk�t�lDade°?�tbt�7E`tK[8a�t�lD~�EUc1a��)t��E
EfRTs>EGF'lV~�EGeut�?BA3F'EGc'k7ADt\cG;

t��F\EGE�~�?�t\EGF\lV?BAVc1[8EUF\E�=8k·M3s>adADQ-lD~�lDC7Eo=@wxM3?Be7C�=¦[blDt\ºt\7E�c�?�~�EoC�EGe7c'lDt�lDEGc`?Bc�t\7Eot��F\EGE�AV?NQdEGF'c
aB�xt�7E%?B�ft�k?�A�t�?BF'�dEUtG;	Y�7Eºc\lD~ok7A�?�t�lVaBe¤yzEU�u?Be � ; 0 e7c�lVeut�a¸t��E%EIRTszEUF\lV~�EGeutGM�?�t�[b7lD��£s>adlDeSt
t��E¹c\7a-���¡lDc ?Bs�s7F\au?���7lVe7��t�7Eº=8k-¬ =@w¿lVeut\EGF'�W?��GEB; Y�7E´lVe7l«t�lV?BA@t�7EUF\~�aTCTQTe7?B~�lD�°s�F\aB¶ADEGc®[/EGF'E
ady�t�?BlVe�EGC©�mF'ad~¾c\lD~ok7AV?�t�lDade7c�aB�7t\7E8AV?Bc\EUF ¬K~�?�t\EGF\lV?BAdlDeSt\EGF\?B�Ut\lVadexszEUF'�madF'~�EUC©[bl«t�o?4ade7Ef¬»C7lV~�EGe�c\lVaBe?BA
F�?�C7l�?�t\lVade%uQ-C7F\a-C�Q-e?B~�lV�Uco�Ga-C7E_.Wh�?BF\c'adeÝF�h�?Be7E 0�1#1 c : ;±Y�7E F'EGc'k7ADt\c<[8EUF\E�~�?Bs7s>EGC�adeut�a¹t��E
tK[/a�¬KC7lD~�EUe7c\lDade?BA��dF'lVC�[bl«t�´?�szEUF't�k�F\y>EGC�=8kT¬ =@w6lVeut�EUF'�W?B�UE�?�t(?�c\lV~<k7A�?�t\lVade�t�lD~�ExaB� � ; 0 e7c(?�e7C
[/EGF\E©t�7EUe´EU�daBAD�dEUC´adk�t4t�a�?Bs�s7F\aNRTlV~�?�t�EUADQ v9v e7cG;�Y�7Eo~�?�t�EUF\l�?�AVc@[/EGF\E�~�a-C7EGADEGC¹?�c��u?B~�~�?�¬KAV?g[
�u?Bc'EGcUM�[blDt\}å�Ù � ; 4 M � ; 4 M·?Be�C 0 ; C �madF�t��Eq=8k·M�=@wxM3=�M·F'EGc\s>EG�ft�l«�dEGA«Qd;`Y�7EUc\Eo��?BAVk�EGc��madF4�u?B~�~®?
[/EGF\E���7aBc\EGeÁt�a´�dl«�dE�c'lV~�lVA�?�F©c'7aT����c\s>EGEGC�c�t\a¹t�7adc'E�ady7c\EUF'�BEGC¡lDe³t�7E�EIRTszEUF\lV~�EGeut\cG;¸P)lD�dk7F'E 2
lVADAVk7c t�F\?�t�EUc`t\7E lDe7lDt\l�?BA¨�Uade�¶�Bk7F�?�t\lVade�;°Y�7E®c\lV~<k7A�?�t\lVade%k7c'EGC¸s>EGF\lDaTC�lV�qyzaBk7e7C?BF Q��Uade7C7l«t�lDade7cxade
t��E�t�F\?Be7c'�BEGF'c\E`yzaBk7e7C?BF'lVEUc@?Be7C¯`GEGF'a�¬K�BF�?BC7lDEGeut@aBk�t\¯ag[Ày>adk7e7C?�F'Q��Gade7C�lDt�lDade7c/ade®t��E�yzaBk7e7C?BF'lVEUc
lVe�t\7E(C7lVF'EG�ft�lVaBe�aB��t\7E`c\7a-����s7F'ads?B�u?�t�lVaBe·;¨�1aBt�E(t�7?�tbk7c\E`aB��s>EGF\lDaTC�lV��y>adk7e7C7?BF'Q®�Gade7C�lDt�lDade7c�lDe
t��Ext\F�?Be7c �dEUF\c\E<C7lVF'EG�Ut\lVade�c�lVcbe7aBt4lVe��BEUEGs7lDe7��[bl«t�±t�7E`y>adk7e7C?�F'Q��GaBe7C7lDt\lVade�c1a��)t��E©EIR�s>EGF'lV~�EGeutN;
Y�7E�EIRTszEUF\lV~�EGeut/[@?Bc8szEUF'�madF'~�EUC®[blDt\®t�7E1t�7F'EGE�~�?�t\EGF\lV?BAVc#aB��t�7E�t�?BF\�BEUt@lDe7c\lDC7E4?<�UQ-AVlDe7C7F'lV�N?�AzO/E
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P)lD�7; 1 ;Ç� �TlD~ok7AV?�t�EUC±F\?BC7lDad�dF�?�s77c@�mF\aB~*t�7Exc\lÊR�AVEf�dEUA�a��¨F\Ef¶e7EU~�EUeSt=.WE	;�EU�Ut\lD�dE©F\EUc\adADk�t�lDade�aB� 2o0 �ü � 2#v9: c'lV~ok�A�?�t\lVade³a��4t\7E±t\7F\EUEf¬»A�?NQdEUFqt�?BF\�BEUt�EfRTs>EGF\lD~�EUeutN;ÁY�7E°c'lV~ok�A�?�t\EGC¢F�?BC�lVad�dF\?Bs77co[/EGF'E
�GF'EN?�t\EGC¡�mF'ad~ t��E°¯k7lDC¤?By�k7e7C?Be��GEGc ?�t�t\lV~�EGc��GadF'F\EUc\s>ade7C7lDe7�³?Bs�s7F\aNRTlV~�?�t�EUADQ³t\a�t\7adc\E�aB��t��E
lV~�?B�dEUc8�mF\aB~¼t��ExEIRTszEUF\lV~�EGeutGM C 1 ; 1 e7cE.WF\lD�dut : ?�e7C v#v ; 4 e�c^.mF\lD�dut : ;��-7ag[be�?BF'E�t�7E`s?�F't�cbaB��t��E
c\lD~ok7AV?�t�lDade C7ad~�?BlDe t�?�tb~�?�t\���t\7E`F\EU�dlVade�c�lVe�t�7E`EIR�s>EGF'lV~�EGeut�?�A3F\EGc'k7ADt\cG;

c\�aT����t�k�yzE�;1:4�G�UadF\C7lDe7�dA«QdMt�7E©EfRTs>EGF\lD~�EUeut�F'EGc\k�ADt�c4c\7ag[¾t\7E©lDe�¯k7EUe7�GE<aB�)t\7E<c'7aT����t\k7yzEx[@?�AVAVc
?Bc8?©�Gk�F'�-lVe7�<adF8s7lDe7��7lDe7�<aB��t�7E4adk�t�EUF�=8k c's7lV��EGcU;8|�k7F/c\lD~�s7ADlD¶EUC�~�a-C7EGA�C7lDC®e7aBt8�Gade�c\lVC�EGF/t\7EGc'E
y>adk7e7C?�F'Q�E	;�EU�Ut�cU;

r�Eo¶F\c t`s7F\EUc\EGeut`t��E�F\EGc'k7ADt\c(aB�8? F\EGc'adAVkTt�lVaBe¹c't\k7C�Q´aB�#t\7E�c\lD~ok7A�?�t�lVaBe·;�r�E�s>EGF �madF\~�EGC´c'l«R
c\lD~ok7AV?�t�lDade7c��mF\ad~ E)(-k�lD��?BAVEUeut@lVe�lDt�lV?BA7�Uade7C7l«t�lVaBe7cGM-��?Be7�BlVe7�oaBe7ADQ�t\7E�~�?�RTlV~ok7~	~�EGc' F\EUc\adADk�t�lDade·;
Y�7EqF\EUc\k7A«t�c`aB�#t��E�c'l«R¹c\lV~<k7A�?�t\lVade�c�?BF'E�lVAVADk7c't\F�?�t\EGC¹lDeºP)lV�Bk7F\E v ;o:�c`C7EUc\�GF'lVy>EGC�?By>a^�BEBM�P¨h3:(�Tw
c\aBAD�dEUc�?�e ?BCT�dEG�ft�lDade E)(-k7?�t�lDade²�madF�EN?B�� ?By7k7e7C7?Be7�GE�M`?BAVADag[blVe7�¸k7c�t�a¸t\F�?B���¤t\7E%¯7a^[$aB�oEG?B��
~�?�t�EUF\l�?�A�[bl«t��t\lV~�EB;©�T7ag[be%?BF\Eo¯7k7lVC´?�y7k7e7C?�e7�GEUc`�maBF�t�7E�=@wxM�t��E�lVeut�EUF\~�EGC7lV?�t�E©~®?�t\EGF'l�?BAªMz?�t
?Bs7s�F\aNRTlV~�?�t�EUADQ v9v e�cG;¨Y�7Eb?�y7k7e7C?�e7�GE�lDc)F\EUs7F\EUc\EUeSt\EGC�yuQ�?��dF\?NQ<c'�N?BADEBMdc'a�t�?�t)t�7E8[b�lDt�E/F\EU�dlVade�c.m�maBF/[b7lD�� t�7E(?�y7k7e7C?�e7�GE(lDci`GEUF\a : t�a<t\7E�AVEf�¥t�?Be�C�F\lV�BSt8aB�3t��E��GEUeSt\F�?BAz�dF�?NQ�F\EU�dlVade ?BF\E`=8k�?�e7C
=�M)F'EGc'szEU�Ut�l«�dEUADQd;�Y�-k�cGM�t�7E�=@w*?By7k�e7C?Be7�UE�c\7ag[bco�mEG?�t�k7F'EGcoa��byzaBt\³~�?�t�EUF\l�?�A�lVeut�EUF'�W?B�UEGcGM#?�e7C
lDt\c`EU�daBAVk�t\lVade%c\7ag[bc<t\7E�yzEU?N�TlDadFxaB�@y>aBt�%t�7E�c\s�lV�BEUc<aB��=8k¸?Be7C�y7k7y7y�AVEGcxaB�1=�;�Y�7E�E);zEG�ft�lD�BE
c\lD~ok7AV?�t�lDade�F\EGc'adAVkTt�lVaBe7c4[/EGF'EBM�t\ads¹t�a y>aBt't�ad~ ade´ADEU�¥t1t�7EUe¹t�ads°t�a®t\ads�t�a®yzaBt't�ad~�ade�F\lV�BStGM 0 � 8ü v c M � 2#v ü 0 � 8 M 2W0 �}üæ� 2#v M 0�4 ��cjü 2o0 � M � 4 c 8 ü 074 ��c M c 4919v üæ� 4 c 8 MT�GadF'F\EGc'szaBe7C7lVe��qt\a c M 2 Mv M � M 8 M?Be7C 1 AVEf�dEGADcbaB�¨?�C?Bs�t\lD�dE`~�EGc'±F'EU¶e�EG~�EGeutN;

r�E<�madk7e7C¹t\?�t�?BAVA�aB��t��Eoc\lD~ok7A�?�t�lVaBe7cb�N?Bs�t\k7F\E©t�7EoEIRTszEU�Ut�EUC�y�k7AV�±s7F\aBszEUF't�lDEGc4aB��t�7E©¯ag[ 5
t�7?�t<lDcGM�?BADA�c\7ag[/EGC¸c\lD~�lDA�?BF4c\s7lD�BEUc<aB��=8k¸?Be7C�y7k7y7y7ADEGcxaB�b=�;�Y�7E�s7F\lDe7�GlDs?BA�C7l�;�EUF\EUe7�GEUc<lVeºt��E
F\EUc\k7A«t�c)[/EGF'E@lVe©t�7E�?�~�adk�eSt)aB�c'~®?BADASc\�N?�AVE@c t�F\k��Ut�k�F\E@lDe<t�7E/¯ag[`MB[blDt\<t�7E@?B~�aBk7eut¨aB��c'~®?BADA«¬»c\�N?�AVE
c't\F\k7�ft�k7F'E�lVe7�UF\EG?Bc\lDe7��[bl«t�¹F'EGc\aBAVk�t\lVade·;1Y�7EolDe7�GF'EN?Bc'lVe7� ?B~�aBk7eut�aB��c'~®?�AVA�c\�G?BAVEoc t�F'k7�Ut\k7F\EolDe�t��E
c\lD~ok7AV?�t�lDade7c�c\�adk7AVC�y>E�F\EG?BC7lDADQ�?�s7s?BF'EGeut@lDe�t\7E4s7?Be7EGADc/a��·t�7Eb¶�dk�F\EB;�Y��lVc�yzEU?N�TlDadF�lVc#EfRTs>EG�Ut\EGC
y>EG�N?�k7c\E®t\7E C7lDc\c'lVs?�t\lVade%~�EG��?Be�lVc\~ lVe�Z#Z � aBszEUF�?�t\EGcoade�c\~�?BAVADEGFx?Be7C³c'~®?�AVAVEUF©c'�N?BADEGc<?Bc<t��E



�D� 2 �
F\EUc\adADk�t�lDade³lDc<lVe��GF\EG?Bc\EUC·;ºr�E e�aBt�E t\?�t<t\7E�lVe��GF\EG?Bc\lDe7�´?B~�adk7eut<aB�1c\~�?BAVAÊ¬Kc\�G?BAVEqc t�F\k��Ut�k�F\E�c\EUEGe
[blDt\ lVe��GF\EG?Bc\lDe7�<F'EGc'adAVk�t\lVade�lVe7C�lV�N?�t�EGc#t�7?�t8t\7EGc'E(c\lV~<k7A�?�t\lVade�c¨[blVAVA�e7a�t@C7EU~�ade�c't�F\?�t�E�?<�GaBeS�BEGF'�dEGC
¯ag[	[blDt\��lV�d7EUF©F'EGc'adAVk�t\lVadeºk7eut\lVA�t�7E�t�k7F'y7k7ADEGeut<c'�N?BADEGc©?BF\Eq�mk7ADADQ´F'EGc\aBAD�dEUC 5 ade7A«Q%?�t`t�7lDc©s>adlDeSt
[blVADAz[/E©y>E`F\EUc\adA«�TlDe7�q?BADA�t�7E`F'EGAVEf��?BeutbAVEGe��Bt��c\�G?BAVEUcblVe�t�7E`s7F'ady7ADEG~±;

O8EU�N?Bk7c'EBMz?Bcbe7aBt\EGC°?Byzag�BEBM[8Exady7c'EGF �dExlVe7�UF\EN?�c\lVe���?�~�adk�eSt\cbaB�)c'~®?�AVA«¬»c\�G?BAVE4c't�F'k7�Ut\k7F\ExlVe�t��E
c\lD~ok7AV?�t�lDade7c�[bl«t�x7lV�d�EGF�F\EUc\adADk�t�lDade7cGM^�Uadeu�dEGF'�dEGe��GE@c t�k7C7lDEGc�c\7aBk7AVC`�maT�Uk7c�ade©lDeut�EG�BF�?�t\EGC�(-k7?Beut�lDt\lVEUc
c\k����lVe�c't�?�y7lVADlDtKQ��dF\ag[�t��M7[b7lV��±~®?NQ��Uadeu�dEUF\�dE�;i*Ke±adF\C7EUF�t�a�(-k7?Beut�lD�¥Q®t�7E`F\EUc\k7A«t�cUM7[8ExEfR�?B~�lVe7EUC
t��E�AVEUe7�Bt\7c�a���t�7E¹=8k¤c\s�lV�BEUcGM1?Be lVeut�EU�dF�?BAÎ(Sk?Beut\lDtKQÁaB��t\7E°¯ag[ t\?�t�[8E�[/EGF'E�y>EGc t�?By7ADE±t\a
?B�U�Gk7F\?�t�EUADQ ~�EG?Bc\k7F'E¹y>aBt�²lDe¡t�7E�c\lV~<k7A�?�t\lVadeÁF\EUc\k7A«t�c�?�e7C²lVe¡t\7E¹EIR�s>EGF'lV~�EGeut�?�A�F\EUc\k7A«t�cU;¾Y�7E
c\s�lV�BEqADEGe7�Bt\7c�[/EGF\E�~�EN?Bc'k7F\EUC�yuQº?N�dEUF�?B�BlVe7��t��E�=@w"?�y7k7e7C?�e7�GE�lVe¹t\7E\ÌS¬»C7lVF'EG�Ut\lVade¹?B�GF'adc\c(t��E
c\lD~ok7AV?�t�lDade®C7aB~®?BlDe t�7EUe�c\~�aTaBt\7lVe��ot�7E(F'EGc\k�ADt�lDe7��ade7EI¬KC7lD~�EUe7c\lDade?BA�?BF\F\?NQ c\ADlV�dut\ADQqt�aq~�lVe7lD~�l�`GE
C7l�;�EUF\EGe��GEGc�t\?�t#[8aBk7AVCqa-�G�Gk�F�a^[blDe7�(t�a(�dEUF'Qqc'~®?BADA�c'�N?BADE�c't�F'k7�Ut\k7F\E�;�Y�7EbAVEUe7�Bt�qaB�>t��E�=8k�c\s�lV�BEUc
[8?Bc t�7EUe²C7EUt\EGF'~�lDe7EGC²yuQÁt�7Eº?N�dEUF�?B�BE¹C7lVc t�?Be��GE¹c's?Be7e7EUC£yuQ ~�lDe7lV~<k7~ AVa-�N?�t\lVade�c�aB�x?N�BEGF�?��dE
?By7k�e7C?Be7�UEGc 4 ; 432 ?Be7C 4 ; 1 ;©Y�7EqF\EGc'k7ADt\c�[8EUF\EqF\EG?Bc\aBe?By7A«Q¹F\aBy7k7c't(t\a t�7Eq?�~�adk�eSt`a��/c'~�a-aBt\7lVe7�
?Be7C�t��F\EGc'7adADC���?BADk7EGcU;

Y�7E�F'EGc\k�ADt�c)aB�t�EUc't�lDe7��t��E@�Gadeu�BEGF\�BEGe7�UE1a��>t\7Eb=8k�c's7lV��E�AVEGe��Bt�o~�EN?�c\k7F'EG~�EGeut�c#?BF'E@c\�a^[beqlDe
P)lD�dk7F\EUc � ?Be7C 8 ;�P�lV�dk7F'E � c\�a^[bc�s>EGF\�UEGeut�C7l�;zEGF'EGe7�UEGc#�mF\ad~µt��E1�lV�d7EUc't#F'EGc\aBAVk�t\lVade�c'lV~ok7AV?�t�lDadeo?�c
�mk7e7�ft�lDade7c�aB�>t�lD~�E�;)Y�7E�t�F'EGe7C�lVc¨t\?�t#t��E1C�l�;zEGF\EUe7�GEbC7EU�GF'EN?Bc'EGc/[bl«t�qlVe��GF\EG?Bc\lDe7�(~�EGc\�F\EUc\adADk�t�lDade·M
[blDt\ot�7E8c\EU�BEGe�?Be7C�EUlV�dut�ADEU�dEUA7aB�>?BC7?Bs�t�l«�dE@~�EGc'qF\EU¶7e7EG~�EGeut#c\lD~ok7AV?�t�lDade7c�?BAD[8?NQ-c�C7EG~�ade7c t�F�?�t�lVe��
?B�dF'EGEU~�EUeSt`t\a�[bl«t�7lDe¹¶7�dE�s>EGF\�UEGeutN;�Y�7E�t�F'EGe7C%aB�8C7EG�UF\EN?�c\lVe��°C7l�;�EUF\EUe7�GE�[blDt\ºlVe7�UF\EN?�c\lVe��±~�EGc'
F\EUc\adADk�t�lDade¸C7EU~�ade�c't�F\?�t�EUc�?º�Uadeu�dEUF\�dEUe7�GE¹a��1t\7E�¯ag[`M8y7kTt�l«t�lVc�c'k7y-½'EU�Ut�t�aº�N?N�dEG?�t�cU;Ár�E�e7aBt\E
t�7?�t�t\7E�t�F\EUe7C¡C�aTEUc®e7aBt�C7EUc\�UF\lVy>E°t\7E±yzEU?N�TlDadF�?�t®?BAVA�s>adlVeut\c�lDeÁt\lV~�E�.mt�7?�t�lVcGM�t�7E°szEUF\�UEGeut
C7l�;�EUF\EGe��GEo�Uk7F'�BEGc(c\aB~�Eft�lV~�EGc4�GF'adc\c�EG?B��´aBt\7EGF : M3?Be�C�t�7lDc�?N�dEUF�?B�BE�~�EG?Bc\k7F'EG~�EGeut�lDc�?Be´lDeut�EG�BF�?BA
s7F'adszEUF'tKQ<aB�zt\7E@¯ag[¡?Be7CqlVeoe�a`[8?NQ-(Sk?Beut�l«¶EGc¨t\7E�C7l�;�EUF\EGe��GEGc#lDe�c\~�?BAVA-c\�G?BAVE�c t�F\k��Ut�k�F\Ebady7c'EGF'�BEGC
lVe±t�7E<?By7k7e�C?Be7�UEGcG;,*Ke�s?BF't\lV�Uk7A�?BFUM[8E©e7aBt�E©t�?�t1t��EoC7l�;zEGF'EGe7�UE<�Uk7F'�BEo�madF1t\7E<c'lV~ok�A�?�t\lVade�[blDt\
EGlD�dut�?BC7?Bs�t�l«�dE¹~�EGc'²F\Ef¶e7EG~�EGeut�ADEU�dEUAVc �UF\adc'c\EUc�t\7E¹�Uk7F'�BEGc�aB�xyza�t�¡t\7E´c\Ef�dEGeÀ?Be�C²c\l«R¡AVEf�dEUA
c\lD~ok7AV?�t�lDade7cGM�c\k7�B�dEGc t�lVe��¹t�?�to7lV�d�EGFoF'EGc\aBAVk�t\lVade³c'lV~ok�A�?�t\lVade7cx~�?gQ�C7Ef�TlV?�t�E��mk7F't\7EGFo�mF'ad~ t\7EGc'E
F\EUc\k7A«t�c1?Be7C±s7F'aTC7k��GE`C7EG�BF�?BC7EUC¹?B�BF\EGEU~�EUeut1[bl«t��t��ExEIRTszEUF\lV~�EGeutG;/P�lV�dk7F'E 8 c\7ag[bc4t\7E©=8k°c's7lV��E
AVEUe7�Bt\7c�?�to?Bs7s7F'agRTlD~®?�t\EGA«Q%t\7E®tK[/a¹t�lD~�EUc<aB�bt��E EfRTs>EGF\lD~�EUeut�?BA/F\EGc'k7ADt\cGM C 1 ; 1 ?�e7C v9v ; 4 e7cUM#�-cU;
eSk7~oy>EGF�aB��F'EU¶e�EG~�EGeutbAVEf�dEGADcGMg(Sk?�eSt\lD�¥Q-lVe��ot�7E���7?Be7�dEUc1a��3t�7Ex=8k�c\s�lV�BE(ADEGe7��t�7c�?�t@t�7E4t�lV~�EGc/aB�
t��ExEIRTszEUF\lV~�EGeut�?BA3F\EUc\k7A«t�c�[blDt\±F'EGc'adAVk�t\lVade�;

P)lD�dk7F\EUc 1 ?Be7C 0�4 c\7ag[¾c'lV~ok7AV?�t�EUC°F\?BC7lDad�dF�?�s77c@�mF\aB~ tK[8a�c\lV~<k7A�?�t\lVade�cG;/O8aBt��¶�dk�F\EGc4c\7ag[
?°c'lV~ok�A�?�t\EGCºF�?BC�lVad�dF\?Bs7�?�t<?Bs7s7F'agRTlD~®?�t\EGA«Q�t��E�tK[/a°t�lD~�EUc`�GadF'F\EGc'szaBe7C7lVe��°t�a±t�7E�lV~�?B�dEUc(�mF\ad~
t��E�EIRTszEUF\lV~�EGeutGM C 1 ; 1 e7cA.mAVEU�¥t�s?Be7EUA : ?Be7C v9v ; 4 e7cA.WF'lV�dut(s?�e7EGA : ;�Y�7Eqc\lD~ok7AV?�t�lDade¹lVe%P)lD�dk7F'E 1
?BC´c'l«R�AVEf�dEGADc�aB�/?BC?�s�t�l«�dEo~�EGc'´F\EU¶7e7EG~�EGeutA.ª?�e´E);zEG�Ut\lD�BE�F\EGc'adAVkTt�lVaBe¹aB� 2o0 ��üI� 2#v3: M>[b7lVADE<t��E
c\lD~ok7AV?�t�lDade�lVe´P)lD�dk7F'E 0�4 ?BC¹c'EU�BEGeºAVEf�dEGADc�aB��F'EU¶e�EG~�EGeut�. 074 ��cAü 2W0 � : ;1Y�7EoF\?BC7lDad�dF�?�s77c4[/EGF'E
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�GF'EN?�t\EGC��mF'ad~¿t��E®?By�k7e7C?Be��GEGc<aB�@t��E�t\7F\EUE®~�?�t�EUF\l�?�AVcG;�:�e�?BF't\lD¶�Ul�?BA�ads7?B�Gl«tKQ´[@?Bc<?Bc\c'lV�de�EGC�t\a
EN?���º?By7k7e7C7?Be7�GE�M�=8k´?N�-lVe7��t�7E©7lV�d�EGc'tGM3=@w6t\7E<lDeut�EGF'~�EUC7l�?�t�EBMz?Be7C´=¦t\7E<ADag[8EUc'tN;�Y�7EGe´t��E
ads?��GlDtKQq[8?Bc�?Bs�s7AVlDEGC�t\aolVeut\EGe7c'lDtKQq�mF\ad~"?Be ?BF't\lD¶�Ul�?BA±<'y>EN?B~�>©t\?�t8�Gade7c'lVc t�EGC®aB��?<�GlDF\�Uk7A�?BF�F\EU�dlVaBe
t�7?�t�ADlVe7EG?BF\A«Q�C7EG�G?NQdEGC%?By>ag�dE<?®�GEUF't�?�lVe¹F\?BC7lVk�c1�mF'ad~ ?�s>adlVeut4e7EN?BF1t�7E<�GEGeut\EGF�aB�)t�7Eoc'lV~ok�A�?�t\lVade
C7ad~�?BlDe·;�*Ke�?�C7C7lDt\lVade�MTt��E©?�y7k7e7C?�e7�GEUc4[/EGF\ExC7EI¬KF\EUc\adA«�dEUC°t�aq~�?�t����t��ExF'EGc'adAVk�t\lVade�aB��t��Exs�l«RTEGADc
lVe°t�7E�lD~®?B�BEGcb�mF\ad~�t�7E<EfRTszEUF\lD~�EUeStx?�e7C´F�?Be�C7ad~ Z�adlDc\c\aBe��Ùe7aBlVc\E�rz[8?Bc`?BC7C�EGC´t�a®t\7E�lVeut\EGe7c'lDtKQd;
=8ad~�s?BF'lVc\aBe�aB��t�7E4c\lV~<k7A�?�t\EGC�F�?BC�lVad�dF\?Bs77c�t\a©t��E4F\?BC7lVaB�dF�?Bs�7c��mF'ad~ t��E4EIR�s>EGF'lV~�EGeut@c'7ag[²t�?�t
t��Eoc\lD~ok7A�?�t�lVaBe7cb�N?Bs�t\k7F\EUC¹t�7E<y7k7AV��y>EG?N�-lVaBF�aB��t\7Eo~�?�t�EUF\l�?�AVcGM�s?�F't�lD�Gk7AV?BF\A«Q t��Eo�dF\ag[�t\¹aB�/=8k
c\s�lV�BEUc�?�e7C±t\7E`C7EU�BEGADads7~�EGeut1aB��=,y7k7y7y�AVEGcU;

P)lD�7; 0�4 ; � �-lV~ok7AV?�t�EUC°F\?BC7lDad�dF�?�s77cb�mF\ad~ t��E<c\Ef�dEUe%ADEU�BEGA�aB��F\Ef¶e7EU~�EUeSt\.WE);zEG�ft�l«�dEoF'EGc\aBAVk�t\lVade±aB�0�4 �Nc ü 2W0 � : c\lD~ok7AV?�t�lDade³aB�1t�7E�t��F\EGEI¬KAV?gQBEGF�t�?�F\�dEftqEfRTszEUF\lD~�EUeStG; Y��E±c'lV~ok�A�?�t\EGC¢F�?BC�lVad�dF\?Bs77c
[/EGF\E®�GF\EG?�t�EUC³�mF\ad~¿t\7E�¯7k7lVC�?By7k7e7C7?Be7�GEUcq?�txt�lV~�EGcx�GaBF\F\EUc\s>ade7C7lDe7�¹?�s7s7F\aNRTlV~�?�t\EGADQ´t\a°t\7adc\E�aB�
t��EolV~�?B�dEUc4�mF\aB~ t\7EoEfRTs>EGF'lV~�EGeutNM C 1 ; 1 e7c�.WADEU�¥t : ?Be7C v9v ; 4 e�c\.WF'lV�dut : ;x�T7ag[be%?BF\E©t�7Eos7?BF't\c�aB�
t��Exc'lV~ok�A�?�t\lVade C�ad~®?�lVe t�7?�tb~®?�t����t�7E`F'EG�dlDade7c�lVe�t\7E`EfRTszEUF\lD~�EUeSt�?BA3F\EUc\k7A«t�cU;*»t�lVc�[8adF t�,e7aBt\lVe7��t�?�t�t\7E´lVe��GF\EG?Bc\EUCÀ?B~�aBk7eut�aB�xc\~�?BAVA1c\�G?BAVE´c t�F'k7�Ut\k7F\EºlVe t�7E´7lD�d7EUF
F\EUc\adADk�t�lDade´c\lD~ok7AV?�t�lDade�lDc��-lVc\lDy7AVE<lVe´�GaB~�s?�F\lVe��®t�7E�F\?BC7lDad�dF�?�s77c�Ef�dEGe%t�7aBk7�d´t�7E�lD~®?��dEGc�7?g�BE
y>EGEGeÀC7EI¬KF\EUc\adA«�dEUC·;	PF\ad~ lVe�c\s>EG�Ut\lVade�M1t\7E%?B~�aBk7eut�aB�xc\~�?BAVA4c\�G?BAVE´c t�F\k��Ut�k�F\EºlVe¤t\7E´c\lÊR²AVEf�dEUA
c\lD~ok7AV?�t�lDadeÁ?Bs7s>EN?BF'c�t\a³?B�dF'EGE±[blDt�Át�?�t®ady�c\EGF �dEUC²lVe t\7E±EfRTszEUF\lD~�EUeSt®yzEft\t\EGF�t\?BeÁt�7E°c\EU�BEGe
AVEf�dEUA�c\lV~<k7A�?�t\lVade�;<Y�7lDc©?��dF\EUEG~�EGeutxlVe7C7lD�N?�t\EGc�t\?�t(t��E®?B~�adk7eut`aB���-lVc'�Gadc'lDtKQ´lDeºt\7EqEfRTs>EGF\lD~�EUeut
lVcq7lD�d7EUFqt\?BeÁt�7E±eSk7~�EUF\lD�N?BA@�-lVc'�Gadc'lDtKQ¢aB��t�7E±7lV�B7EGFqF\EUc\adADk�t�lDade¢F\k7e�cG;À=@?Bk�t\lVadeÁ�GaBe7�GEUF\e7lDe7�
t��lVc�lVeut�EUF\s7F'EUt�?�t�lVaBe lDc�[8?BF\F\?Beut�EUC·M�7ag[8Ef�dEUFGM1yzEU�N?Bk7c'E�t��E°EIR�s>EGF'lV~�EGeut�?�A4F\?BC7lVaB�dF�?Bs�·M/[b7lD��¡lDc
EGc'c\EUeSt\l�?BADADQ�t�7E(c'?BC7ag[¦a���t\7E(~®?�t�EGF'l�?BAªM-[blDAVA�?BAV~�adc't8�GEUF't�?�lVe7A«Q��W?BlDAzt\a��G?Bs�t\k7F\E(t��E�t�F\k�E©?�~�adk�eSt
aB�#c'~®?BADA�c\�N?�AVE<c t�F'k7�Ut\k7F\E�;<=8aBe7�GADk7c\lDade7c�F'EG�u?�F\C7lDe7�®t��E<�GaBF\F\EU�Ut`?�~�adk�eSt�aB�#c\~�?BADA�c'�N?BADEoc't\F\k7�ft�k7F'E.ª?�e7C�t\7Eb�GadF'F\EU�Ut/_1EfQ-e7adAVC�c�eSk7~<yzEUF�a���t��Eb¯7a^[ : ~ok�c't/?N[@?Bl«t#yzEft\t\EGF#C7l�?��de7adc t�lV��F'EGc'adAVk�t\lVade�a���t��E
EfRTs>EGF'lV~�EGeut�c��madADAVag[8EUC�ySQ�?��G?BF\Ef�mk7AÍMg(Sk?�eSt\lDt�?�t�l«�dE(�GaB~�s?�F\lVc'ade�[blDt\±c'lV~ok�A�?�t\lVade�F\EGc'k7ADt\cG;

P)lD�dk7F\E 090 c'7ag[bc8t��E`=8k c\s�lV�BE�AVEGe��Bt���TcU;Tt\lV~�E1�madF�t�7E4c\lÊR�MTc\Ef�dEGe�M7EGlD�dutNMT?Be7C�e7lDe7E4ADEU�BEGAVc/aB�
?BC?�s�t�l«�dE�~�EGc\qF'EU¶e7EU~�EUeut/c'lV~ok�A�?�t\lVade7cU;�:4AVc'a(c\7ag[be®lDeot�7E@¶7�dk7F\E1?BF'E@t�7E�EIRTszEUF\lV~�EGeut�?BA7F\EUc\k7A«t�cU;
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Y�7E EUF\F'adF<y?�F\c<�UadF\F'EGc'szade�C�t�a ý � 2Hø ~±M�t�7E�c\s?�t\l�?BA#EUF\F\aBF<aB�@t\7E®EIRTszEUF\lV~�EGeutG;�Y�7E®[blDC�t��aB�
t��E1c Q-~oyzaBAVc�~�?BF\�SlVe���t�7EbEfRTs>EGF'lV~�EGeut�?BA�F\EGc'k7ADt\c#lVe7C7lD�N?�t\EGc#?Bs�s7F\aNRTlV~�?�t�EUADQxt�7E�t\lV~�lVe7�4EGF\F'adFG;)Y�7E
¶�dk�F\E¹c'7ag[bc t�?�t�t�7E�c\lV~<k7A�?�t\lVade�c®?B�BF\EGE±[8EUAVA1[blDt� t�7E¹EIRTszEUF\lV~�EGeut�?BA�F'EGc\k�ADt�cU;p*Ke,?BC7C7l«t�lDade·M
lVe�c\s>EG�Ut\lVade´a���t\7E�EU�BadAVkTt�lVaBe´aB�/t\7E�c\�aT���´?�c(lDt�s7?Bc\c'EGc`t�7F'adk7�d¹t\7E�=@w	c\7ag[bc(t�?�t(t�7E�c'7aT���
adc'�GlVADA�?�t\EGc4?Bc�EIR�s>EG�ft�EUCº�mF'ad~ t�7E<AVlVe�EN?BFbt�7EUadF'Q°aB�#�Uad~�s�F\EGc'c\lDy7AVEx¯k7lVC�c\.ªj�Qd?B�Bag� 07132 c 5 PF\EGEU~®?�e0�132#2o5 h�?Be�C?Bk¼F�h3lD�mc\�lDtµ` 0�1983�#: ?Be7C¸lDco?BAD~�aBc't©s7A�?Be7?BF©[b7EUe¢lDtoF'EN?B���EGcot��E�=@wx¬d=	lVeut\EGF'�W?��GEB;
P)lD�dk7F\E 0 � c'7ag[bc@t�7E�ADad�u?BF'lDt\7~ aB��C7EUe7c\l«tKQ®ade t\7E�EUeSt\lVF'E�c\lD~ok7A�?�t�lVaBe��BF\lVC ?�t�?Bs�s7F\aNRTlV~�?�t�EUADQqt��E
t�lD~�EqaB�8t�7E�A�?�t\E�EIRTszEUF\lV~�EGeut�?BA/F'EGc'k7ADtx�madF`t�7E�c\lV~<k7A�?�t\lVade¹[bl«t��c\EU�BEGe¢AVEf�dEUAVcxaB�b?BC?�s�t�l«�dE®~�EGc'
F\Ef¶e7EU~�EUeStG;±*Ke�t\7lVcb�N?�c\EBM7t\7E`lV~�?B�dE�lDc@�mk7AVA«Q®F'EGc'adAD�BEGCÝ.¥t�a�t��ExF'EGc'adAVk�t\lVade�a���t\7E`c\lV~<k7A�?�t\lVade : ;
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Experiment
6 refinement levels
7 refinement levels
8 refinement levels
9 refinement levels

P)lD�7; 090 ;Ç� =8k�c\s7lD�BE�ADEGe7�Bt\®�-cG;�t�lD~�E�;)Y�7E��Gk7F �dEGc1?BF'E4�mF'ad~ c\lV~<k7A�?�t\lVade�c/?�t v M � M 8 MT?Be7C 1 AVEU�BEGADc
aB��F\Ef¶e7EU~�EUeSt¯.mE);zEG�Ut\lD�BE�F\EGc'adAVkTt�lVaBe7c�aB� 2o0 ��üº� 2#v M 074 ��cÝü 2W0 � M � 4 c 8 ü 0�4 �Nc M c 4#19v üp� 4 c 83: M
?Be7C�t�7E s>adlDeSt\c©[bl«t�³EUF\F\aBF<y?BF'co?BF'E®F'EGc\k�ADt�c©�mF\ad~+t��E EfRTs>EGF\lD~�EUeutN;�Y��E EGF'F\adF©y?BF\c<F\EGs�F\EGc'EGeutý � 2\ø ~±M7?Be7C�t�7E([blVCTt��aB��t�7E`c'Q-~oy>adADc1F'EGs7F'EGc'EGeut�c1t�7E(t�lD~�lDe7�oEUF\F\aBFG;

�V�GzJ� � S3QVTLUW$���P�õ � S3QVT%��� � $lXj�"TLS6��$L��� M
Y�7E��UA�?Bc'c\lV�<_4?NQ-AVEUlV�d-¬KY�?gQ-ADadF4s�F\ady7ADEG~��GaBe7c\lDc't�c(a���? C7EGe7c'Eo¯k7lDC¹ade¹t�aBs´aB��?®AVlD�dut4¯7k7lVC´lDe

t��E�s7F'EGc'EGe7�UE�aB�o?Á�dF\?N�Tl«t�?�t\lVade7?BA(?B�U�GEGADEGF\?�t�lDade·;"Y�7E�lDe7lDt\l�?BA1�GaBe�¶�dk7F\?�t�lDadeÀlVc�lVeÀ?Be£k7e7c't�?By7ADE
E�(Sk7lDAVlDy7F\lDk7~°M4?Be7C ?BeuQÀszEUF't�k�F\y?�t\lVadeÀaB�©t�7E%¯k7lVCÀlVeut\EGF'�W?��GE%AVEN?�C7c±t\a lDe7c't�?By7lDAVlDtKQ¡�dF\ag[�t\·;¹*Ke
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P)lD�7; 0 � ; � Pk7ADAzF'EGc'adAVk�t\lVade®lV~�?B�dE1aB��t�7E(ADad�oaB��C7EUe7c\l«tKQ®�mF'ad~"t\7E(c\Ef�dEUe°ADEU�dEUAVc�aB��?�C?Bs�t\lD�dE(~�EGc'
F\Ef¶e7EU~�EUeSt`c'lV~ok�A�?�t\lVade°?�t(?�s7s7F\aNRTlV~�?�t\EGADQ�t\7E<t\lV~�E©aB�#t\7EoA�?�t�E`t�lV~�E<EIRTszEUF\lV~�EGeut�?BA�F'EGc'k7ADtG;(Y�7E
c\s�lV�BEUcoaB�1=8k³?BF\E��TlDc\lDy7AVE�?Bcxt�7E�F\EGC�C7lVc'T¬»QBEGAVADag[ .Lì�k � ���G~ ñ-X : ¶7e7�dEGF'c<~�ag�TlDe7��lDeut�a°t\7E®ADEGc'c
C7EUe7c\E^.Lì=k 46Ó¸2 ���G~Dñ-X : =@w©;uY�7E1y7k7y�y7AVEUc�a��3=Á?BF\E@t\7EbC?BF\�<�dF\EUEGe|.Lì-k 4oÓ � �®�U~�ñ-X : F\EG�BlVade7c¨t\a
t��E<F\lD�dut�a���Mz?�e7C¹ads7s>adc'lVe7�7Mt\7E<c's7lV��EGc�aB�#=8k·;4Y��E©t�F\?Be7c'lDt�lDade��mF\ad~��GaB~�s7F'EGc'c\EGC´= .WF\lD�dut�~�adc't
QdEUAVADa^[blDc\¸F'EG�dlDade : t\a%k�e7�Gad~�s7F'EGc\c'EGC¤= .my7AVk7E�F'EG�dlDade¸ade³�W?BF�F'lV�dut : ~®?�F\�Scot�7E�s>adc'lDt�lDade³aB�1t��E
c\�aT����M[b7lV��±c\�a^[bc4?�c\ADlV�dutbs>EGF't\k7F\y7?�t�lDade·;

t��E³AVlDe7EN?BF±F\EU�dlV~�EBM�t\7E³lDe7c't�?By7lVADlDtKQ²�BF\ag[�t�¾F\?�t�E�lVc�s�F\ads>adF't\lVade7?BA(t�a¡t\7E³c@(Sk?�F\E³F'aTaBt�aB��t��E
s>EGF't\k7F\y7?�t�lDade�[8?N�dE(eSk7~oy>EGF��}.Í=8?�e7C7F�?�c\EG�S?�F 0�19860�: ;
*»�·t\7E�lDeSt\EGF �W?B�GE1lVc/c\?BF's·MTt\7E�s�F\ady7ADEG~	lDc
~�?�t�7EU~®?�t�lV�G?BAVA«QolDAVA«¬»szaBc\EGC�y>EG�N?�k7c\E�t\7E(�dF\ag[�t\�F�?�t\E�C7l«�dEGF'�dEGc@[bl«t� AV?BF\�BE��z;�Y�7E(c'lV~ok�A�?�t\lVade7c�[/E
s>EGF'�maBF\~�EGC®y>EG�d?Be�[bl«t�®�Uad~�s7AVEft�EGA«Qqc\?�F\s lDeSt\EGF �W?B�GEUcGM-y7k�t@eSk7~�EGF'lV�G?BA�C7l�;zk7c\lDade�lVe�t\7E�c'lV~ok�A�?�t\lVade
F\EU�dk7AV?BF\l�`GEGc@t\7Exs7F\ady�AVEG~*ySQ�lDe7�GF'EN?Bc'lVe7��t\7Ex[blDC�t�±aB��t�7E`y>adk7e7C?�F'Q±?Be7C�t��EGF\EUyuQ°y>adk7e�C7lVe7�qt��E
�dF'a^[�t\oF�?�t�EB; *KeoEfRTs>EGF'lV~�EGeut�cUMBt�7E/�dF\ag[�t\oF�?�t\E8lDc�y>adk7e7C�EGC�EGl«t�7EUF)y>EG�G?Bk7c\E8c\k7F �W?B�GE�t�EGe�c\lVaBeoAVlD~�l«t�c
t��E�~�?�RTlV~ok�~��%adF`y>EG�G?Bk7c\E�s7uQ-c\lV�G?BA�C7l�;zk7c\lDadeº[blVC7EUe7cxt\7E�yzadk�e7C?BF QÂ.ªj�k6;�M)w4?BF\ADag[`M�F w1lVF't0�19v � 5 P�?By>EGF 0�191929: ;

Y�7E´��?BAVlDC?�t\lVadeÁt�EGc t±�Gade7c'lVc t�EGCÀaB�©~ok7A«t�l«¬»~�a-C7E±c\lD~ok7A�?�t�lVaBe7c®s>EGF �madF\~�EGC²�mF\aB~ ?¸c't�?Be7C?BF'C
c\EftxaB�@lDe7lDt\l�?BA��GaBe7C7lDt\lVade�cGM�?BAVADag[blVe7�®�maBF(�Gad~�s?BF'lVc\aBe¹[blDt�%F\EUc\k7A«t�c`aB�/aBt��EGF`F\EUc\EN?�F\����BF\adk7s�c©?�e7C
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[b7EUF\E ����� � lDc�t�7E%7EGlD�dut±aB��?Áy7k7y7y7ADEºadF�c\s7lD�BEBM � lDc�t�7E�?B�G�UEGADEGF�?�t�lVaBeÀC�k7E%t\a �BF�?N�-lDtKQdM`?�e7C
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¯k7lDC·M-?Be7C�Ð�lVc�t��E1t\lV~�EB;)Y��E��Ga-E)���UlVEGeut!�´lVc�?©~�EN?Bc'k7F\E1aB�zt�7E1F�?�t\E4a��·s>aBt�EUeSt\l�?BAEUe7EGF'�BQ�F\EUAVEN?�c\EB;
Y�7E´lDe7lDt\l�?BA��Uade7C7l«t�lVaBe7c��madF�t�7E�~ok7ADt\l«¬»~�a-C7E�c\lD~ok7A�?�t�lVaBe7c��Uade7c'lVc't\EGC²aB�`�BEGAVa-�Gl«tKQÁszEUF't�k�F\y?�t\lVade�c
�GaBF\F\EUc\s>ade7C7lDe7��t�a�~�a-C7EUc C3��� v c ;�Y�7EGc'E�lDe7lDt\l�?BA��Gade�C7lDt\lVade7c�[/EGF'E�?BC?Bs�t\EGCº�mF\ad~¿?�c t�?Be�C?BF\C%c\Eft
k7c'EGC²yuQ ?��GaBe7c\adF t�lDk7~ aB�(F'EGc\EG?BF\���EGF\cU; Y�7lDc®�Uade7c\aBF't�lDk7~±M8�Se7ag[be,?Bc�t\7E±:�AVs�?³p(F\adk�s·M8[8?Bc
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�T��7e�EGlVC�EGFGMBj�lV~�adeut�E�M�F¤_1EU~�lDe7�Bt\ade�. 0�1#1983: ?Be7C©j�lV~�adeut�E+F¡�T��7e7EUlVC7EUF'. � 494949: ;�Y�7E�EfRTszEUF\lD~�EUeSt\c
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aB�`c'k7c't�?BlVe7EUC,?Be7C¤lD~�s�k7AVc'lD�dE°?B�U�GEGADEGF\?�t�lDade¡7lDc't\adF\lDEGcG;ÀY�7E¹EIRTszEUF\lV~�EGeut\c �Gade�c\lVc t�EUC²aB�x?�c\EG?BAVEUC
s7AV?Bc't\lV�(¯k7lDC°�Uadeut�?BlDe7EGF4?B�G�UEGADEGF�?�t�EGC�ySQ�t\7Eoh3lDe7EN?BFb]�AVEU�Ut\F\lV� � a�t�adF^.ªj�lD~�adeut\E(EUt(?�AÍ; 0�1#19v3: ;8Y�7E
C7lV?B�de7adc t�lD�Gc®k�c\EGC,�madF �Uad~�s?BF\lDc\ade [8EUF\E´s7F'a^�-lDC7EGC,yuQ¤AV?Bc\EUF ¬KlDe7C7k7�UEGC¤¯k�adF\EUc\�GEUe7�GE�M(lVe¡[b�lV��À?
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�GaBe7c't�?Beutx?B�G�UEGAVEUF�?�t\lVade°aB�±k v98 t\lV~�EGc4t\7E�?B�U�GEUAVEGF\?�t�lDade¹aB�#�BF�?N�-lDtKQ°ade_]#?BF't\·;`Y�7EolD~®?B�BEGc4[/EGF'E
�N?�s�t�k7F'EGC¸?�t � 2 ?Be7C c9c ~�cU; Y�7E®y�l«¬KADEU�BEGA�lV~�?B�dEUc(c\7ag[be¢?BF'Eq~®?BC�E��mF'ad~¿lVeut\EGe7c'lDtKQºlV~�?B�dEUc`ySQ
c\Eft\t\lVe7�qt�7E`��?BAVk�EGc�t�a�`GEUF\a®y>EGADag[¾?Be7C°k7e7l«tKQ±?Byzag�BE<?Be±lVeut\EGe7c'lDtKQ�t��F\EGc'7adADC·;8Y�7E`t��F\EGc'7adADC°[8?Bc
��7adc'EGe�?BcEk 2#4 ù t\a��Gade7c'EGF �dEqt�7E�tK[/a±¯k�lVC´�dadADk7~�EGcG;-*Keºt��E�lD~®?��dEGcUM�t�7EqADlV�dut�EUF�~�?�t�EUF\l�?�A�lDc
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�tk 46Ó�492 �mF\ad~�c'EU�dEUF�?BA�EIRTszEUF\lV~�EGeut\c�[blDt\º?®�Gade�c't�?�eStx?��G�GEUAVEUF�?�t\lVade·;�Y�7EGc'E�F'EGc'k7ADt\c(?BF\E<lVe¹�da-a-C
?B�dF'EGEU~�EUeStb[bl«t��EN?BF'AVlDEGF@EIR�s>EGF'lV~�EGeut�?�A·[8adF'� yuQZw�adk7e7�Bc^. 0�198919: ;
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~�?gQ`y>E�k7e?B�U�Gadk7eut\EGCT¬Í�madF)e7aBlVc\E�lVext�7E/EfRTs>EGF\lD~�EUeut�t\?�t��N?Be©��?Be7�dE�t�7E8?B�Ut\k?BASlVe�lDt�lV?BAd�Uade7C7l«t�lVaBe7cG;
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s>EGF't\k7F\y7?�t�lDade·M)ADade7��[@?N�BEGAVEUe7�Bt\Áe�adlVc'E�lDe�t��E®EfRTs>EGF'lV~�EGeuto�Uadk7AVC�~®?B��E%�,A�?BF'�dEGFxy>EG�N?�k7c\E®t\7EGc'E
~�aTC7EUc¨[8aBk7AVC�C7aB~�lDe?�t�E/t�7E�C�Q-e?�~�lD�Gc¨lDeot�7Ebe7ade�AVlVe�EN?BF�F\EG�BlV~�EB;�Y�7lVc�c'lDt�k7?�t�lDade<[blVADA�a-�G�Uk7F�lD��t��E
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ade¢t�7E°h3lVe7EG?BF�]�AVEG�ft�F'lV� � aBt\adFG;¤�T7ag[be²?BF'E°y7lÊ¬KADEU�dEUA�A�?Bc'EGF�¬KlVe�C7k7�GEUCÁ¯7k7adF\EUc\�UEGe7�UE¹lV~�?B�dEUco�mF\ad~
?BeºEfRTs>EGF'lV~�EGeut�[blDt\º:@tK[8a-aTCºeSk7~oy>EGF(: Ù 4 ; C3� ?�t�tEÙ � 2 ~�c\.WADEU�¥t : ?Be7C c9c ~�c\.WF'lV�dut : ;xY�7E
C7EUe7c\Eo~�?�t\EGF\lV?BAn.Lì L Ù 09Ó c3C ���G~Dñ-X : lVc1ade°t\7E<y>aBt\t\ad~�?Be7C¹?Bs7s>EN?BF'c1[b7l«t�E�;4Y�7E©AVlD�dut4~�?�t\EGF\lV?BA.Lì H Ù 46Ó�� C ���G~ ñ-X : lDc8ade t\7E�t�aBs�?Be7C�?Bs7s>EN?�F\c@y7AV?B����;�Y�7E(C7lDF\EG�ft�lDade aB�3t\7E(?B�U�GEGADEGF\?�t�lDade aB��t��E
EfRTs>EGF'lV~�EGeut�?BA#�G?Bs7c\k�AVEq[@?BcxC7ag[be·M¨s�F\ag�-lVC7lDe7�±?Be�E	;�EU�Ut�l«�dE�k7su[@?BF'C¸?B�U�GEGADEGF\?�t�lDade·;�Y�7E�[blDC�t�%aB�
t��Ex~�?�t\EGF\lV?BA�c'7ag[be�lDe�EN?B��°s?Be7EUA·[@?Bc v ; � �G~±;

AVaBe7��[8?N�dEUAVEGe��Bt�¹~�a-C7EGc1e7EU�BEGF�F'EN?B��°t�7Exc\EUAD��¬Kc'lV~�lVAV?BF8F'EG�dlD~�E`�dl«�dEGe±t�7E©AVEUe7�Bt��?Be7C±t�lV~�E(c\�G?BAVEUc
aB��t�7E`EIR�s>EGF'lV~�EGeutN;*Ke ?BC7C7l«t�lDade·M(t�7E¸C�l�?B�de�adc't\lV�Gc°aB�qt�7E¸EIRTszEUF\lV~�EGeut\c¹~®?NQ AVEN?�C t�a²c's7k7F\lDadk7c´F'EGc\k�ADt�cU;9PadF
EfR�?B~�s7ADEBM¨y>EG�G?Bk7c\E�t�7E AV?Bc\EUF ¬»lVe7C7k��GEGC%¯k7adF'EGc'�GEGe��GE�~�Eft�7a-C�lDAVADk7~�lDe?�t\EGc�t��E ~�lÊRTlVe7�s`Gade�E�[blDt\
?´s7A�?�e?BF�c\�EGEUt�aB�4AVlD�dutNM�t�7lDc�C7l�?��de7adc t�lV�®�N?BeÁAVEG?BC¸t�a�?BAVlV?Bc\lDe7��aB��AVade��¹[@?N�dEUAVEUe7�Bt� c't\F\k7�ft�k7F'EGc
lVeut\a°c'7adF'tx[8?g�BEGADEGe7�Bt\��mEN?�t�k7F'EGc<lDe%t\7E�lV~�?B�dEGcUM�t\Sk7c<?N;�EU�Ut�lDe7�°t\7E�lVeut�EUF\s7F'EUt�?�t�lVaBe�aB�8ady7c'EGF'�BEGC
c\~�?BADA«¬Kc'�N?BADEbc't�F'k7�Ut\k7F\EUc�lVe®t\7E�~�l«RTlVe��E`Uade7EB;�:4AVc'a7M�y>EG�G?Bk7c\E(a��3t�7E�CTQTe7?B~�lD�4ADlV~�lDt\c�aBe C7l�?��de7adc t�lV�
F\EUc\adADk�t�lDade·M-t�7E(�madF'~®?�t\lVade�a��)c'~®?BADA«¬»c\�N?�AVE1c't�F'k7�Ut\k7F\Ex�N?�e7e7aBt1y>Ex�Uad~�s7AVEft�EGA«Q®C�EUt�EUF\~�lVe7EUC·;
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L .Lì H Ù 0 ���G~ ñ-X ?Be7C�ì L Ù C �®�U~ ñ-X :
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c\lD~ok7AV?�t�lDade�C7aB~®?BlDe¸�Gade�c\lVc t�EUC aB�4? 0�4 üt� 4 ü 0�4 �U~ F\EU�dlVade�M#[bl«t�¸t��E ¯k7lVC¢lDeSt\EGF �W?B�GE 0�4 ; v � 2
�G~ ?By>ag�dE®t\7E y>aBt\t\ad~+aB�@t\7E C7aB~®?BlDe·;�Y�7E®lDe7lDt\l�?BA�lDeut�EGF �W?B�GE�C7lDc\s7AV?B�GEU~�EUeSt<szEUF't\k7F\y?�t�lVaBe�[8?Bc
�GaBeS�BEGF t�EGC�t\a(?1�BEGAVa-�Gl«tKQxszEUF't�k�F\y?�t\lVade©k7c\lDe7��t\7E8ADlVe7EG?BF�t\7EGaBF'QxaB�t��E@_1?gQ-ADEGlV�BT¬KY�?NQTADadF�lVe7c t�?By�lVAVl«tKQ.Í=87?Be7C7F\?Bc\EU�-7?BF 0�198o0�: ;'*Ke�adF\C7EUF1t\a®�Uad~�s�AVEUt\EGA«Q�F\EGc'adAD�BE©t\7EGc'E<lVe�lDt�lV?BA·s>EGF t�k7F'y?�t�lDade7cUM�t\7E<~�EGc'
[8?Bc��madF\�UEGCqt�a(y>Eb�mk�AVADQ©F\EUc\adA«�dEUC�lDeot�7Ebs>EGF't\k7F\y>EGC�F\EU�dlVaBe�aB�zt\7E�c\lD~ok7AV?�t�lDadeoC7ad~�?BlDe·;�Y��lVc�F\EU�dlVaBe
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t�lD~�E/c@(Sk?BF'EGCH.%Ð L : ;)Y�7E�c'AVads>E8a��zEG?B��q�Gk7F �dE�E)(-k7?BAVc)��MBt�7E8F�?�t\E@�Ga-E)���GlDEGeutN;¨P�aBF�t��lVc¨EIR�s>EGF'lV~�EGeutNM
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P)lD�dk7F\E 0�2 c'7ag[bc�y7k7y7y7ADE�7EUlV�dut\c�?Be7C�c's7lV��E�C7EGsTt�7c@�madF�tK[8aot\7F\EUEf¬»C7lV~�EGe7c'lVade7?BA�~ok7ADt\l«¬»~�a-C7E
c\lD~ok7AV?�t�lDade7cG;bY�7E<E);zEG�Ut\lD�BEoF\EUc\adADk�t�lDade7c1aB��t�7ExtK[8a�c'lV~ok�A�?�t\lVade7cblDe°t��E�.%ËVÕµÌ�ÕéÍ : C7lDF\EG�ft�lDade7c4[/EGF'E0 � 8 ü�� 2�v ü 0 � 8 ?�e7C � 2#v ü 2W0 �|üÂ� 2#v ;²Y�7E±t�adsÁtK[8a��Gk7F �dEGc ?BF\E±y7k7y7y�AVE��EGlV�BSt\cGM�?�e7C¡t��E
AVag[/EGF1tK[8a��Uk7F'�BEGc`?BF'E<c\s�lV�BE©C7EGsTt�7cU;�Y�7Eoy7k�y7y7AVE©7EGlD�dut�c�?Be7C¹c's7lV��EoC7EGsTt�7c�[/EGF'E�~�EG?Bc\k�F\EGC�ySQ
?N�dEUF�?B�dlDe7�°t\7E®C�EGe7c'lDtKQ%lVe%EN?B���Ë7¬�Í�s7AV?Be7E�M¨?Be7C��Gad~�s?BF'lVe7��t��E®?N�dEUF�?B�BE C7EGe�c\lDtKQ%s7F'aB¶ADE�t\a°t��E
lVe�lDt�lV?BA�C7EUe7c\l«tKQ�s7F'aB¶ADEBM¨~�?BF\�SlDe7�±t\7E s>adlVeut\co?�t©[b7lV��³t\7E ?N�dEUF�?B�BE�C7EGe7c'lDtKQ�C7EU�-lV?�t�EUC��mF\ad~ t��E
lVe�lDt�lV?BAs7F'aB¶AVE�ySQ®~�aBF\E�t\?Be 0 ù ;#_bEGc\k�ADt�c@[/EGF'E(F\ady�k7c't�t\a�F\EN?�c\ade?�y7AVE���7?Be7�dEUc1lDe®t��lVc8t\7F\EUc\7adADC
��?BAVk�EB;#Y�7ExC7lVc t�?Be7�UEGc1c\7ag[be±[8EUF\Ex~�EG?Bc\k7F'EGC±�mF\ad~*t\7E`lVe7l«t�lV?BA>¯7k7lVC±lVeut�EUF'�W?B�UEBM�?Be�C±t\7E©C�lVc't�?Be7�UE
y>EUtK[/EGEGe%t�7E©tK[8a±�Gk7F �dEUc`�mF'ad~ EN?B��%c\lD~ok7A�?�t�lVaBe°lDc�t�7Eo[blDC�t�´a���t\7E�~�l«RTlVe7�A`Gade�EB;<Y��E�F'EGc'k7ADt\c
c\�a^[§c\ad~�EoC7l�;�EUF\EUe7�GEUcxy>EUtK[/EGEUe%t\7EotK[/a°c'lV~ok7AV?�t�lDade7cUMzy7kTt`yzaBt\´c\7ag[ ? s7F\EUC7ad~�lVe?Beut\ADQ°AVlVe�EN?BF
�dF'a^[�t\�?�yzag�dEx?q�GEUF't�?�lVe�szaBlVeutN;
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P)lD�7; 0�2 ; � Z�AVaBtqa���C7lDc't�?Be7�GE��-cG;¨t\lV~�E �mF\ad~ tK[8aºt��F\EGEI¬KC7lD~�EUe7c\lDade?BA8~ok7ADt\l«¬»~�a-C7E�c\lV~<k7A�?�t\lVade�cG;
�T7ag[be,?BF'E�y7k�y7y7AVE°7EGlD�dut�cj.¥t�7E±tK[8a³t\ads¡�Uk7F'�BEGc : ?Be7C²c\s�lV�BE°C7EGsTt�7c�.¥t�7E±tK[8a¸ADa^[/EGF��Gk7F �dEUc :
?Bc�~�EG?Bc\k�F\EGC �mF\ad~ t\7E�lDe7lDt\l�?BA�¯k7lVC lVeut�EUF'�W?B�UEB;²Y�7E�c\lV~<k7A�?�t\lVade�co?BC¤E	;�EU�Ut\lD�dE°F\EUc\adADk�t�lDade7cqaB�0 � 8 üj� 2#v ü 0 � 8 ?Be7C � 2#v ü 2W0 �=üj� 2#v ;

P)lD�dk7F\E 0�v c\7ag[bcxF\EGc'k7ADt\c(�mF\ad~ t�7Eq7lD�d7EGF(F'EGc'adAVk�t\lVade´c'lV~ok�A�?�t\lVade·;<�T7ag[be�?BF\E�y�k7y7y7ADE�?�e7C
c\s�lV�BE©~®?��de7lDt\k7C7EUc1s�AVaBt't�EGC±�-cG; �.� Ð L �mF'ad~ t�7E©7lV�B7EGF1F\EUc\adADk�t�lDade±t\7F\EUEf¬»C7lV~�EGe7c'lVade7?BA3c\lD~ok7A�?�t�lVaBe·;
Y�7E�c'AVads>E@aB�z?�AVlDe7EN?�F�¶7t)t�a(EN?�����Uk7F'�BEb�dlD�BEGc)�/M�t�7E�F\?�t�E@�UaTE	���GlVEUeutN;¨Y�7E�F'EGc'k7ADt\c¨�madF/��Mdady�t�?BlVe7EUC
�mF\aB~ ?©AVlDe7EN?�F#¶�t/t\a<EN?�����Gk7F �dEBM-[8EUF\E 4 ; 4 �Nc ?Be�C 4 ; 4 C 4 �madF�t\7E�y�k7y7y7ADEGc@?�e7C®c's7lV��EGcGM�F\EGc'szEU�Ut\lD�dEUADQB;*»�@[/E®e7EU�dAVEU�Utxt�7Eq¶F'c't<¶��dE®c'EG�Uade7C7c�?�c©y>EGlDe7�°s7?BF't©aB�b?�C7l�;zEGF'EGeutoc t�?B�BE�aB�8EU�BadAVk�t\lVadeºt�7?Be�t��E
~�EGF\�BEGF ¬»C7ad~�lVe?�t�EGCºF'EG�dlD~�E�t�7?�t<�BlD�dEUcxt\7EAÐ�L©yzEU?N�-lVadF©?Be7C�AVa-ad�´?�txt�7E�c\ADads>EGcGM�[8E�¶e7C³ADag[8EUF
F\EUc\k7A«t�c��madF0��M 4 ; 4 � 0 ?Be7C 4 ; 4 � v ;

P)lD�dk7F\E 0�� ?�AVAVag[bc��madF/�-lVc'k?BA>�Gad~�s?BF'lVc'ade®aB�3t\7E�c t�F\k��Ut�k�F\E(aB�3t\7E�~�l«RTlVe��^`GaBe7E�aB�3t\7E�7lD�d7EUF
F\EUc\adADk�t�lDade¹c'lV~ok7AV?�t�lDade°t\a�t�?�t�aB�#t�7EqEfRTs>EGF'lV~�EGeutN;<O8EG�G?Bk7c\E�t\7E�~ok7A«t�l«¬»~�a-C7E`c\lD~ok7AV?�t�lDade7c4[/EGF'E
e7aBt�C7EGc'lV�de�EGC´t�a ~�?�t\���t�7E<EfRTszEUF\lD~�EUeSt\cGMn.mlÍ;éEB;�C7l�;�EUF\EUeSt�:@tK[8a-a-C%eSk7~<yzEUF\cGM·?B�G�UEGAVEUF�?�t\lVade�cGM·?�e7C
�dEUad~�Eft�F Q : M¨[8E�~�?NQ�~�?B�BE®ade7ADQ�?}(Sk?BADlDt�?�t�lD�BE®�Uad~�s7?BF\lDc\ade·;ºP�lV�dk7F'E 0�� c'7ag[bc�y7l«¬»AVEU�BEGA/lV~�?B�dEGc
aB�4t�7E�c\lD~ok7AV?�t�lDade¸?�t\Ð\Ù 8 ; �#2 cU;º.mAVEf�¥t�s7?Be7EGA : ?Be7C¼Ð\Ù 0�2 ; 2 cG;u.WF'lV�dutqs?�e7EGA : ;¢Y�7E±lV~�?B�dEGc
[/EGF\E°�GF'EN?�t\EGC �mF'ad~9t\7E°�EN?N�SQÁ¯7k7lVC ?By7k7e�C?Be7�UE�lVe¢t��EsË7¬ Ì³s7A�?�e7E±?�tAÍ�Ù � ; 2 �U~ yuQ¢c\EUt't�lDe7�
t��E���?BADk7EGc`t�as`GEUF\a�y>EGADag[ ?Be7C�k7e7lDtKQ%?�yzag�dE�?Be�?By7k7e7C7?Be7�GE�aB� 4 ; 2 ;®:�c`[blDt�%t�7E�EfRTs>EGF'lV~�EGeut�?BA
F\EUc\k7A«t�cUM�t�7E�C7EGe7c'E�¯k7lDC�lVc8aBe t�7E(y>aBt\t\ad~"?Be7C�?Bs�szEG?BF\c8[b�lDt�E�M?Be7C t\7E�ADlV�dut�¯k7lVC�lDc8ade t\7E�t\ads
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P)lD�7; 0�v ;Ç� Z�AVa�tqaB��C�lVc't�?Be7�UE �TcU; �.� Ð�L��mF\ad~ t�7E�7lD�d7EGF�F'EGc'adAVk�t\lVade�. � 2#v ü 2W0 �süt� 2�v3: t�7F'EGEI¬
C7lD~�EUe7c\lDade?BA�c'lV~ok7AV?�t�lDade·;¡�T7ag[be,?BF'E±t\7E�~�?B�de7l«t�k7C�EGcqaB�(y7k�y7y7AVE±7EUlV�dut®?Be7C¤c's7lV��E�C7EUs�t�²?�c
�mk7e7�ft�lDade7c�aB�·t��E�s7F'aTC7k��Ut@a��3?B�U�GEGADEGF\?�t�lDade_. � : MS:@tK[8a-aTC®e-k�~oyzEUFx. � : M�?Be�C®t�7E1t�lD~�Ebc@(Sk?�F\EGC_.%Ð�L : ;
Y�7E�c\ADadszE#aB��EN?B��©�Gk7F �dE/E�(Sk?BADc4��M�t\7E#F�?�t\E/�UaTE	���UlVEUeStG;¨PadF·t\7lVc�c\lD~ok7AV?�t�lDade·MN¶7t't�lVe��1c t�F\?BlV�dut�AVlDe7EGc
t�a�t�7E©EGeut�lDF\E©�Gk7F �dEGc�s7F\a-C7k7�UEGC5�ÝÙ 46ÓÚ4 ��c ?Be7C 46ÓÚ4 C 4 �madF1t\7E<y�k7y7y7ADEGc�?�e7C�c's7lV��EGcGM�F\EGc'szEU�Ut\lD�dEUADQB;*»��t�7E4¶F\c t@¶7�dE(c'EG�Uade7C7c�aB��Ef�dadADk�t�lDade�?BF'E�e7EU�dAVEU�Ut�EUC t�a�EUAVlV~�lVe7?�t�E�t��E�s?BF t�c@aB�3t\7E��Uk7F'�BEGc�[blDt\�?
F�?�s7lVC7A«Q���?Be��dlVe7��c\ADads>EBM>?�c t�F\?BlV�dut1AVlDe7E(¶7t1QTlDEGADC7c6��Ù 46ÓÚ4 � 0 ?Be7C 46ÓÚ4 � v ;/Y�7E©t\7lVe��dEUF't\lV�N?�A�ADlVe7E
?�t � � Ð�LiÙ � 2 ~�?BF\�Sc'Ð�Ù 2 cG;

?Be7C±?Bs�szEG?BF\cby7AV?B����;�Y�7E`EN?BF'ADQ®t\lV~�E�[8?Bcb��7adc\EUe±t\aq~®?�t\���t�7E(s7F'ads>adF't\lVade�aB��EU�BadAVkTt�lVaBe�?Bc@t�?�t
aB�#t��E�EN?BF'ADQ±t�lV~�E<lDe¹t�7E�EIRTszEUF\lV~�EGeut�?BA)lD~®?B�BEGcG;xP)lD�dk7F'E 0�8 lVc�? F\EGe�C7EGF'lVe7��aB��C7EUe7c\l«tKQ��mF\aB~ t��E
7lD�d7EGF©F\EUc\adADk�t�lDade�c'lV~ok7AV?�t�lDade·;±�T�a^[be¢lDcxt\7E ~�l«RTlVe7�s`GaBe7EBM¨[bl«t��[/EGADA«¬KC�EU�dEUAVads>EGC�y7k7y7y7ADEGc�?�e7C
c\s�lV�BEUcG;%Y�7E��GaBAVadF'colVe7C�lV�N?�t�E®ADag[8EUFoC7EGe�c\lDtKQæ.WF'EGC : M�lDeut�EGF'~�EUC7l�?�t�E�C7EGe7c'lDtKQæ.mQdEUAVADa^[ : M#?Be7C¸7lD�d7EUF
C7EUe7c\l«tKQ�.m�dF\EUEGe : ;°Y��E®7lD�d7EGF©?Be7C�AVag[8EUF©C�EGe7c'lDtKQ�~®?�t\EGF'l�?BA�?�yzag�dE®?Be7C³y>EGADag[ t�7E�~�lÊRTlVe7��`GaBe7E
lVc4t�F�?�e7c\s?�F\EGeutG;<:�c(lDAVADk7c't\F�?�t\EGC�lDe¹t�7EUc\Eo¶�Bk7F\EUcGM3t�7E��lV�d7EUF�F\EUc\adADk�t�lDade¹~ok�ADt�lÊ¬K~�aTC�Exc'lV~ok�A�?�t\lVade
c\�a^[bc�?��dEUF'Q°c\lV~�lVAV?BF�c't\F\k7�ft�k7F'E<t�a�t�7E<EfRTszEUF\lD~�EUeSt\cG;�|(k�F4F'EGc\k�ADt�c�lVe7C7lD�N?�t\E7� Ôp46ÓÚ4 C M�7ag[8Ef�dEUFGM
[b7lD��¸lVcoe7a�tolVe��daTa-C¸?B�BF\EGEU~�EUeuto[blDt\�t�7E®EfRTszEUF\lD~�EUeSt\cq?Be7C¸lDe7C7lV�G?�t�EUc©t\7E s7F'EGc\EUe7�GE�aB�bc'ad~�E
c'Q-c t�EG~�?�t\lV�®EUF\F'adFG;¹|�t\7EGF<F\EGc'EN?BF'��¸�dF\aBk7s7colDe�t��E �Gade�c\adF t�lVk�~ k�c\lVe��}]�k7AVEUF\lV?Be³uQ-C7F\a-C�Q-e?B~�lV�Uc
~�EUt��aTC7c�F'EGs>adF't�c'lV~�lVA�?�F�F'EGc\k�ADt�cUM-?BADt\7adk7�d��BF\adk7s�c�k�c\lVe��xa�t�7EUF�~�Eft�7a-C7c#F\EUszadF t#C7l�;zEGF'EGeut#F\EUc\k7A«t�cU;
_bEGc\k�ADt�c�a����Uade7c\aBF't�lDk7~§c t�k7C�lVEGc¨[blDAVA�?Bs7s>EN?BF�lDe�s7k7y7ADlV�N?�t�lVaBe7c)aB��t\7Eb:�AVs�?`p`F'adk7sH.ªj�lD~�aBeSt\E8Eft�?BAÍ;



�ZC#c^�
� 494 � : ;

P)lD�7; 0�� ;Ç� O8l«¬»AVEf�dEGA��UF\adc'c@c\EU�Ut�lDade7c/aB�·t��E�~ok7A«t�lÊ¬K~�aTC7E�c'lV~ok�A�?�t\lVade�?�tnÐ±Ù 8 ; �#2 c,.mAVEf�¥t : ?Be7C 0�2 ; 2 c.WF'lV�dut : ;�Y�7E©lV~�?B�dEGc�[/EGF'Eos7F\a-C7k7�UEGC��mF'ad~ �GF'adc\c4c\EU�Ut�lDade7c4aB�¨t��E<7EG?g�SQ±¯k7lDC�?By�k7e7C?Be��GEolDe°t��EË7¬ Ì�s�A�?Be7E1?�t±Í-Ù � ; 2 �G~±;¨Y�7E1lV~�?B�dEUc/?�F\Ebc\7ag[be®�mF'ad~ t��E4c\?B~�E1s>EGF\c'szEU�Ut\lD�dE�?Bc#t�7adc'E1�mF'ad~ t��E
EfRTs>EGF'lV~�EGeut@[blDt\ t�7E�7EN?N�SQ ¯k7lDC�?Bs7s>EN?BF'lVe7�©[b7lDt\E(?Be7C t\7E�AVlD�dut8¯k�lVC�?Bs7s>EN?�F\lVe��oy7A�?����®?Be�C�?Be
k7su[8?BF\C°C7lVF'EG�Ut\lVade�a���t\7Ex?B�G�UEGAVEUF�?�t\lVade�;

8J� � U M �"T%� M*Ke�t\7lVc`~�?BeSk7c\�UF\lDs�tNM�[8E�s7F'EGc\EUeut�EGC¸c'ad~�E�a��8t��E�F'EGc\k�ADt�cxaB�8adk7F`E);zadF't\c<?�tx�BEGF'lD¶�G?�t�lDade�?�e7C
��?BAVlDC?�t\lVade¤a��oP¨h3:���w©M�adk�F�?Bc't\F\ads7uQ-c\lD�N?BA`c'lV~ok7AV?�t�lDade¤�UaTC7E�;	r�Eºs7F'EGc\EUeut�EGC£t�7EºF\EUc\k7A«t�c�aB�<?
�dEUF\l«¶�N?�t\lVade%t�EUc'tq?Be�C�t�7E®F\EGc'k7ADt\c<aB��tK[/a���?BADlVC?�t\lVade´t\EGc't\c�lVe%[b7lV���[/E®[/EGF'E�?By7AVEqt�a��N?BF'EU�mk7ADADQ
�GaB~�s?�F\E(adk7Fbc'lV~ok7AV?�t�lDade®F'EGc'k7ADt\cbt\a�EIRTszEUF\lV~�EGeut�?BA·F\EUc\k7A«t�cU;

Y�7E8�BEGF'lD¶�G?�t�lDade©t\EGc't\c)[/E@szEUF'�madF'~�EUC©�madF�t��lVc�c't�k�C�Q<lDe7C7lD�N?�t\E�t\?�t)t\7E@Z#Z � uQ-C7F\a-C�Q-e?B~�lV�Uc
~�aTC7k�AVE�lDc s>EGF'�maBF\~�lVe7�¸?�c EfRTs>EG�Ut\EGC·;	:4c�lVADAVk7c t�F�?�t�EGC lVe¤t\7E´lVc'EGeut�F'ads7lV�°�dadF t�EfR¤t�EGc t�s7F\aBy7AVEU~°M
t��E�EUF\F\aBF±c'7ag[8EUC t��E%EIRTszEU�Ut�EUC¦adF'C7EGF±aB�o�Uadeu�dEUF\�dEUe7�GE�?Be7C C�EG~�ade7c't\F�?�t\EGC,t�7E%E);zEG�ft�a��<t��E
c\s>EG�Ul�?BA�?BAD�dadF'lDt��~�c�lDe¹Z#Z � �madF1C7lVc'�Gadeut�lDeSk7lDt\lVEGcU;@r�E©e7aBt\E©t�7?�t4t\7lVcb�dEUF\l«¶�N?�t\lVade±t�EUc't(?�C7C7F\EUc\c'EGc
ade7A«Q°t\7EouQ-C7F\a-C�Q-e?B~�lV�Uc(~�a-C7k7ADEB;`p(F\EG?�t(�G?BF\Eo~<k7c't(y>Eot�?��BEGeºlDe�t�7E�aBszEUF�?�t\adF�c's7AVl«t\t�lDe7��[b�EGe
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P)lD�7; 078 ;Ç� _bEGe7C7EUF\lDe7�(aB�t��E@~�lÊRTlVe7�b`Gade�E@aB�t��E@7lV�B7EGF�F\EGc'adAVkTt�lVaBeo~ok7A«t�l«¬»~�a-C7E#_1?NQTADEGlD�dT¬KY�?NQ-AVadF
c\lD~ok7AV?�t�lDade·;��T7ag[beqlVc¨C�EGe7c'lDtKQ�?�t#?�c\lD~ok7AV?�t�lDade©t\lV~�E8aB� 0�2 ; 2 cU;¨Y�7E��GaBAVadF'c)lVe�C7lV�G?�t�E@ADag[8EUF¨C7EGe�c\lDtKQ.WF'EGC : M�lDeut�EGF'~�EUC7l�?�t�EoC7EUe7c\l«tKQÂ.mQBEGAVADag[ : M�?Be7C%7lV�d�EGF(C7EUe7c\l«tKQÂ.W�dF'EGEGe : ;�j�EGe7c'lDt�lDEGc`7lD�d7EGF(aBFxADag[8EUF
t�7?Be�t�7adc'E`aT�U�Gk7F'F\lVe���lDe t�7E`~�l«RTlVe��=`Gade�E©?�F\E�t�F\?Be7c's?BF\EUeutN;#Y�7E`lVe7l«t�lV?BAzs>EGF t�k7F'y?�t\lVade��Uade7c\lDc't\EGC
aB��~�a-C7EUc C3� ¬ v c M�[blDt\±?Be�E);zEG�Ut\lD�BE©F'EGc\aBAVk�t\lVade�aB� � 2#v ü 2o0 �=üj� 2#v ;
�GaBk7s7AVlDe7�qt�7E©SQ-C7F'aTCTQTe7?B~�lD�Gc�~�a-C7k7AVE(t\a®aBt\7EGF4~�a-C7k7ADEGc1c\k7��º?Bc4�dF�?N�-lDtKQ±c'a�?Bcbt�a e7a�t�C7EU�dF�?�C7E
t��E<t�lD~�E©?B�G�Uk7F�?��UQd;x=8aBk7s7AVlDe7��t\7EouQ-C7F\a-C�Q-e?B~�lV�Uc�~�aTC7k�AVE`t�a e7aBeT¬»t\lV~�Ef¬K�UEGeut�EUF\EUC´yza-C�Q��madF\�UEGcUM
�madFbEfR�?B~�s7ADEBM[blVADA·s7F\a-C7k7�UEx¶7F\c't ¬KadF'C7EGF1�GaBeS�BEGF'�dEGe7�UE�lVe�t�lD~�E(C7EUc\s7l«t�E`t�7ExEfRTs>EG�ft�EGC´c'EG�Uade7CT¬»adF\C7EUF
�GaBeS�BEGF'�dEGe7�UEqaB��Z#Z � ;·:�C7C�lDt�lDade?BA3�BEGF\l«¶�N?�t�lVaBe�t�EUc't�c�?BF\Eoy>EGlDe7�®s>EGF �madF\~�EGC°[blDt��aBt�7EUF�~�aTC7k�AVEGc
�GaBk7s7AVEUC²t�a¸t�7EºuQ-C7F\a-C�Q-e?B~�lV�Uc�?Be7C,[blDt\,?¢~�a-C7lD¶EUC¤�dEUF\c\lDadeÀaB�©t\7EºZ#Z � uQ-C7F\a-C�Q-e?B~�lV�Uc
~�aTC7k�AVE��madF�~�?BlDeSt�?BlVe�lVe7�©SQ-C7F'adc't�?�t�lD�`E�(Sk7lVADlVy7F'lVk7~ .Í��lDe7�u?BADE�Eft�?�AÍ; � 4#4 � : ;

Y�7E�F\EUc\k7A«t�cqaB�1A�?�c\EGF�¬KC7F'lD�BEGe¢c\7a-���³��?BAVlDC?�t\lVade%t�EGc tqc\7ag[bcqt�?�t�[8E��N?�e �G?Bs�t�k�F\E t��E±y�k7AV�
s7F'adszEUF't\lVEGcxaB�@t\7E�¯7a^[`M)lVe7�UAVk7C7lDe7��t�7E�~�aBF\s77aBAVad�dlD�N?BA)s7F\ads>EGF t�lDEGcxaB�@t��E®F\EUc\adA«��?By7AVEqc t�F\k��Ut�k�F\EGcU;
r�E®ady7c'EGF �dEGC³t\7E®EIRTszEU�Ut�EUC¸lVe7c t�?By�lVAVl«t�lDEGc(?�txt��E�tK[/a¹~®?�t�EGF'l�?BA�lDeut�EGF �W?B�GEUcxt\?�t<�dF\Ef[ [blDt\�t�lD~�E
C7k7F'lVe7�ot\7E��Uadk7F\c'E(aB��t�7E(c'lV~ok�A�?�t\lVade7cU;�r�E(s>EGF'�maBF\~�EGC�?<~�EGc'±F'EGc'adAVk�t\lVade®c't�k�C�Q®t\?�t�lDe��dEGe7EUF�?BA
c\�a^[/EGC¢�Uadeu�dEGF'�dEGe��GE�aB��lDe7c't�?By7lDAVlDtKQ¹�dF\ag[�t�³?�t©t\7E®~�?�t\EGF\lV?BA�lVeut\EGF'�W?��GEGcU;�Y�7E�F\EUc\adADk�t�lDade�c t�k7C�Q
C7lDC¡e7aBt��GaB~�s7ADEUt\EGADQ³C7EG~�ade7c t�F�?�t�E±�Gadeu�dEUF\�dEUe7�GE�M1t\7adk7�B·M@y>EG�N?�k7c\E�t\7E¹?�~�adk�eSt�aB��c\~�?BAVA�c'�N?BADE
c't\F\k7�ft�k7F'E�s7F\EUc\EUeStqlDe�t��E c\lD~ok7A�?�t�lVaBe7c`lVe7�UF\EN?�c\EGC¸[bl«t�³F'EGc\aBAVk�t\lVade�?Bco~�?gQ%y>E c\EUEGe¢yuQ¸?°�-lDc\k?BA
lVe�c\s>EG�Ut\lVade¡aB�(t�7E�F\EGc'k7ADt\cj.ªP�lV�dk7F'E v3: ; r�E´?�t\t\F\lDy7k�t�E±t�7lDc lVe��GF\EG?Bc\lDe7�³?�~�adk�eSt®aB�xc\~�?BAVAbc'�N?BADE
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c't\F\k7�ft�k7F'E1t\a(t�7E��W?B�ft�t�?�t�t\7E1?B~�adk7eut#aB�ze-k�~�EUF\lV�G?BA7C7lDc\c'lVs?�t\lVade�lDe�adk7F#uQ-C7F\a-C�Q-e?B~�lV�Uc�~�EUt\7a-C
C7EU�GF\EG?Bc\EUc4[bl«t��lVe7�UF\EG?Bc\lDe7�qF\EGc'adAVkTt�lVaBe·;

n�lDc\k?�A�lDe7c\s>EG�ft�lVaBe�aB�¨t\7EoEIR�s>EGF'lV~�EGeut�?�A�F'EGc\k�ADt�c�?Be7C¹aBk7F�c'lV~ok7AV?�t�EUC°F\?BC7lDad�dF�?�s77c1c\k7�d�BEGc't\EGC
t�7?�t±?³c\lD~ok7A�?�t�lVaBe [blDt\,c\l«R¡AVEf�dEUAVc�aB�<?BC?BsTt�lD�BE¹~�EGc\,F'EU¶e7EU~�EUeut�.W?Be,E);zEG�ft�lD�BEºF\EGc'adAVkTt�lVaBe¤aB�2o0 ��üu� 2#v3: y>EUt't�EUF¹~®?�t���7EUC¦t�7E³aBy7c\EUF'�dEUC6c'~®?�AVA`c\�G?BAVE³c t�F'k7�Ut\k7F\E�; r�E³e7a�t�EBMxt�7aBk7�d·M`t�?�t
t��E��GaBF\F\EU�Ut ?B~�aBk7eut�a��(c\~�?BAVA�c'�N?BADE°c t�F'k7�Ut\k7F\E¹lDe t\7E°EIRTszEUF\lV~�EGeut\c®lVc�s7F'ady?By7A«Q¢e7aBt��N?BsTt�k7F'EGC
lVe²t\7E´EfRTs>EGF\lD~�EUeut�?BA(C7lV?B�de7aBc't�lD�Gc y>EG�G?Bk7c'E�aB�©F\EUc\adADk�t�lDade²AVlD~�l«t�c�?Be7CÀyzEU�N?Bk�c\Eºt�7E´F\?BC7lVaB�dF�?Bs�
s7F'aTC7k��GEGc�?qtK[/a�¬»C7lV~�EGe7c'lVade7?BA·c\7?BC7ag[b�dF�?�s7¹aB�¨?qt\7F\EUEf¬KC�lV~�EGe7c'lVade?�A3EfRTszEUF\lD~�EUeStGM>?g�BEGF\?B�dlVe���adkTt
c\~�?BADATc t�F\k��Ut�k�F\EGcU;�Y�7EGF'EU�madF'EBMu[/E1C�F�?N[¡e�a(�Gade7�UAVk7c'lVade�c#?ByzaBk�t¨t��E�F\EGc'adAVkTt�lVaBeoF\E)(-k�lVF\EUC�t�a(�N?�s�t�k7F'E
t��Ex�UadF\F'EG�ft�?�~�adk�eStba��)c'~®?BADA«¬»c\�N?�AVE�c t�F'k7�Ut\k7F\E�;

� EG?Bc\k7F'EG~�EGeut¹a��<t��E�ADEGe7�Bt\7c±aB�<t\7E�c's7lV��EGc�?BAVADa^[/EGCÀk7c�t�at(Sk?Beut�l«�¥Q²t�7E%F\EUc\k7A«t�c±aB�ot��E
c\lD~ok7AV?�t�lDade7cGM#?�e7C¸[8E��madk7e�CÁt\?�tqc\lD~ok7AV?�t�lDade7c©[bl«t�¢c\Ef�dEUe²?Be7C¢EGlD�dutqAVEf�dEGADc�aB��?BC?Bs�t\lD�BE±~�EGc'
F\Ef¶e7EU~�EUeSt@?B�dF'EGEGC�t�a©[bl«t�7lDe 2 ù a���t��E�7lD�d7EGc t@F'EGc\aBAVk�t\lVade|.We7lDe7E1AVEU�BEGADc : c\lV~<k7A�?�t\lVade�?�t8?BADA7t�lV~�EGc
C7k7F'lVe7�1t�7E/EU�BadAVk�t\lVade¯.ªP�lV�dk7F'E 0#0�: ;)=8ad~�s7AVEft�E��Gadeu�dEUF\�dEUe7�GE�lDc�s�F\ad7lDy7lDt\EGC©ySQ`t\7E8�dF'ag[�t�olDe<c\~�?BADA«¬
c\�G?BAVE�c't�F'k7�Ut\k7F\E¹[bl«t�¤lDe7�GF'EN?Bc'lVe7��F\EGc'adAVkTt�lVaBe·;¦Y�7E´c's7lV��E´AVEGe��Bt�7c ?�t lDeSt\EGF'~�EUC7l�?�t\E�F'EGc\aBAVk�t\lVade7c
~�?�t���7EUC£t\7EºEfRTszEUF\lD~�EUeSt�?BA`F\EUc\k7A«t�c��dEUF'Q,[8EUAVAªM4�W?BADAVlVe��³[blDt��lVe²t�7EºEIR�s>EGF'lV~�EGeut�?�AxEUF\F'adF\cU;¼r�E
lVeut\EGF\s�F\EUt(t\7lVc`?�c`?BeºlV~�szadF t�?Beut��N?BADlVy7F\?�t�lDade�F'EGc\k�ADt(t�7?�t`lVe7C�lV�N?�t�EGc4t�?�t`c'l«R´?Be7Cºc\Ef�dEGe�AVEf�dEGADc(aB�
?BC?�s�t�l«�dE8~�EGc'oF\Ef¶e7EU~�EUeSt�?�F\E@?�s7s7F\aBs7F\lV?�t�E#�madF�tK[8a�¬»C7lV~�EGe�c\lVaBe?BASc\lD~ok7A�?�t�lVaBe7c�aB�7t��EGc\E�s7?BF't\lV�Gk�A�?BF
EfRTs>EGF'lV~�EGeut�cU;A*Ke�?BC7C7l«t�lVaBe·M�t��E�c'lV~ok�A�?�t\lVade7c�c\7ag[/EGC�t\?�t`t�7Eqc'7aT���´s�F\ads?��u?�t�lDe7��t�7F'adk7�dºt��E
�GaBF\F\k��u?�t�EUC�~®?�t\EGF'l�?BAzlVeut�EUF'�W?B�UE(C7EU�BEGAVaBs7c1?qs>EGF t�k7F'y?�t\lVade�t�7?�tbadc\�UlVADA�?�t\EGc@?�e7C°y>EG�Uad~�EGc�s7AV?Be?BF�?�t
t��Exc'EG�Uade7C�lDeut�EGF �W?B�GE�M�?BcbEfRTs>EG�Ut\EGC��mF'ad~*t\7EGadF Qd;#r�Ex?BADc\aqady7c'EGF �dEGC°t�7E`EfRTs>EG�ft�EGC�lV~�s7F\lDeSt\lVe7�©aB�
t��Exs>EGF t�k7F'y?�t\lVade�ade�t��lVc�c\EU�Gade�C�lVeut\EGF'�W?��GEB;

PadFbt�7lDc1��?BADlVC?�t\lVade�s7F'ady7ADEG~±M>�Uad~�s?BF\lDc\ade°yzEftK[8EUEGe´c'lV~ok7AV?�t�lDade±?Be7C¹EIRTszEUF\lV~�EGeut�lVc1AVlV~�lDt\EGC
yuQ�t\7E�C7lV?B�de7aBc't�lD�4F'EGc'adAVk�t\lVade�aB�3t��E�EfRTs>EGF\lD~�EUeut�c�?Be�C t�7E�c'ads77lDc't\lV�N?�t�lVaBe�aB�3t\7E�s7uQ-c\lD�Gc�~�aTC�EGAVc
lVe��GAVk�C7EGC±lVe�t�7E©c\lD~ok7A�?�t�lVaBe7cG;+*K~�s7F\ag�dEU~�EUeut�c�t\a�EIR�s>EGF'lV~�EGeut�?�A�C�l�?B�de�adc't\lV�Gc�[blDAVA·y>E©~�?BC7E`lDe°t��E
e7EIRTtx�dEUe7EGF\?�t�lDadeºaB�/A�?Bc'EGF�EIR�s>EGF'lV~�EGeut�cUM)?�e7CºlV~�s7F\ag�dEU~�EUeut�c(t�a t\7Eqc\lV~<k7A�?�t\lVade�c��GaBk7AVCºy>E�~®?BC�E
yuQ¸lVe��GAVk�c\lVaBe¸aB�(?´~�adF\E�F'EN?BADlVc't\lV��~®?�t\EGF'l�?BA/E�(Sk?�t\lVade¢aB��c't�?�t�EBM/?BC7C�lVe7�´t��E�[8?BADAVc�aB�1t�7E�c'7aT���
t�k�yzE�M?Be7C�~�aTC�EGAVlDe7�`t�7E(AV?Bc\EUF ¬KC�F\lD�BEGe�EUe7EGF'�BQ C7EUszaBc\lDt\lVade®s7F\a-�GEUc\cG;#:4y7c\EUeSt�t\7EGc'E`lV~�s7F\ag�dEU~�EUeut�cGM
[/E©�G?Be7e7aBtb�Uade7�UAVk7C7E(t\?�tbt�7E`�da-a-C�?B�dF\EUEG~�EGeut1aB��adk7F�F\EUc\k7A«t�c�[blDt\�t�7E`EfRTs>EGF'lV~�EGeut1�Gad~�s7AVEft�EUADQ
��?BAVlDC?�t\EGc8t\7E`c\lV~<k7A�?�t\lVade�cG;

|�k7F¨~ok�ADt�lÊ¬K~�aTC�E/_1?NQ-AVEGlD�dT¬»Y)?NQ-AVadF�lVe7c t�?By�lVAVl«tKQ`c\lD~ok7A�?�t�lVaBe7cGM�AVlD�BE8t\7E�c\lD~ok7A�?�t�lVaBe7c�a��>t\7E@AV?Bc\EUF
EfRTs>EGF'lV~�EGeutNM�c\�a^[ t�?�tbt\7E©�UaTC�ExF'EGc'k7ADt\c�?B�BF\EGE([bl«t��t�7E`ady7c'EGF �dEGC´y�k7AV� s�F\ads>EGF t�lVEUcbaB�)t\7E(¯ag[y«
[/E�aBy7c\EUF'�dE�?�~�lÊR�lDe7�Z`Uade7E�t�?�t`lVc��dEUF'Q´c'lV~�lVAV?BF4lDeºc't�F'k7�Ut\k7F\Eqt�a t\?�txaB�#t��E�EIRTszEUF\lV~�EGeutG;�|(k�F
c\lD~ok7AV?�t�lDade7c#C7a<e�aBtNMT7ag[8Ef�dEGFUM�?B�dF'EGE4[/EGADA>[bl«t�®t\7E�EIRTszEUF\lV~�EGeut�?BAzF\?�t�E4�Ga-E)���GlDEGeutNM�� 5 adk7F8F'EGc'k7ADt\c
?BF'E�c'Q-c't\EG~�?�t�lD�N?BADADQxAVag[/EGFG;)Y�7lVc�C7l�;�EUF\EUe7�GEb�GaBk7AVC�y>E�C7k7E�t�a(ADlV~�lDt�?�t�lDade7c�aB�>EGl«t�7EUF¨t�7E�c'lV~ok7AV?�t�lDade7c
adF`t�7E�EfRTs>EGF\lD~�EUeut�cG;°Y�7E®EIRTszEUF\lV~�EGeut�?BA/lDe7lDt\l�?BA)�Gade7C�lDt�lDade7cUM�[b7lD��³c't\F\ade7�BADQºE);zEG�ftot��E®�dF'a^[�t\



�ZC � �
F�?�t�EBM7?BF\E(s>aTaBF\ADQ���?�F�?B�ft�EGF'lG`UEGC·;�Pk7F't\7EGFUM7AVlD~�l«t�?�t\lVade�c�ade�EfRTszEUF\lD~�EUeSt�?BA�C�l�?B�de�adc't\lV�Gc8~®?NQ C�lVc't\adF't
~�EN?Bc'k7F\EUC°�dF'ag[�t�±F�?�t\EGc1?Be7C±~�lÊRTlVe7�7;

Y�7E�c\lD~ok7A�?�t�lVaBe7cGMNaBe`t\7E#aBt��EGF�?Be7C�M�~�?NQ�?N�dE�y>EGEGexk7e7C�EGF ¬»F\EUc\adA«�dEGC�;
*Ke©aBk7F3AVag[@¬KF'EGc'adAVk�t\lVade
c\lD~ok7AV?�t�lDade·M^~�aBc't¨a��t�7E@s>ag[8EUF¨lVe©t�7E@lDe7lDt\l�?BAB�Gade7C�lDt�lDade7c�[@?Bc)lVeo~�aTC�EGc�[b�lV��o[/EGF\E�F'EGc'adAD�BEGCo[blDt\
ade7A«Q ���»c �dF\lDC´szadlDeut�cGM·[b�lV��%lVc�ADlV�BEUADQ±�W?BF�t�a-a�AVag[`;=*Ke��GF\EG?Bc\lDe7��t�7E�F'EGc\aBAVk�t\lVade¹t\a±F'EGc'adAD�BEqt\7EGc'E
~�aTC7EUc1[bl«t� cN� 8 szadlDeut�c1lVe7�UF\EN?�c\EGc1t�7Exady7c'EGF �dEGC´�BF\ag[�t�¹F\?�t�E�M�lVeÝ.mc\ad~�EU[b7?�t : �GADadc\EUF�?B�BF\EGEU~�EUeut
[blDt\�EfRTszEUF\lD~�EUeSt�?BA3F\EUc\k7A«t�cU;

8J�L�K� � �R�"!3TL� M $%��� M Sg� � ô+U M�M ��� M ônU»Sg�N�VUW�
Y�7E�s7F\lDe7�GlDs?BAd�Uade7�UAVk7c'lVade7c3[/E/C�F�?N[³�mF\aB~ adk7F�E	;�adF t�c�?BF\E�t\?�t���?BAVlDC?�t�lDade�aB��?Be©?Bc't\F\ads�SQ-c'lV�N?�A

c\lD~ok7AV?�t�lDade��UaTC�E�lVc�?©C7l����Gk�ADt@s�F\a-�GEGc'c1?Be7C t�7?�t8t\7E(s7F\a-�GEUc\c�ADEGC k7c@t\aok7e?�eSt\lV�UlVs?�t\EGCD(Sk7EUc't�lDade7cU;
Y�7E(�dEUF\l«¶�N?�t\lVade�t\EGc't\c�[8ExszEUF'�madF'~�EUC±?BAVADa^[/EGC �maBFb?q�G?BF\Ef�mk7A�(Sk?Beut�l«t�?�t\lD�BE(c't�k�C�Q�aB��t�7Ex?B�U�Gk7F\?B�UQ
?Be7Cx�GaBeS�BEGF'�dEGe7�UE@F�?�t�EGc�aB�7P¨h3:(��wx;gY�7E�EfRTEGF'�GlVc'E/s�F\ag�dEUCok7c\Ef�mk7ASlVex?��B?�F\lVEftKQ(aB�-[@?NQ-cGMBe7aBt�t�7E#ADEN?Bc t
aB�[b7lD��o[@?�c¨C7EU�BEGADads7lVe���t�EU��7e7lG(Sk7EUc¨�madF¨?��G�Gk�F�?�t\EGADQx�Uad~�s7?BF\lDe7�4t\7E@F\EUc\k7A«t�c�aB��adk7F�c\lV~<k7A�?�t\lVade�c�t\a
?B�U�GEGsTt�EGC<?Be7c [8EUF\cG;�Y��E#��?BADlVC?�t�lVaBe�t�EUc't�c�[/E/s>EGF �madF\~�EGC·M^[b7lDAVE¨t��EUQ`C7lDCxe�aBt��Gade7�UAVk7c'lD�BEGADQ��B?�AVlVC7?�t�E
t��E<c\lD~ok7AV?�t�lDade7cGM�s7F\ag�-lVC7EUC¹lVe�c\lV�BSt1lDeSt\a�t\7E<~�?BeuQ�lVc'c\k7EUc�lVeu�BadAD�BEGC¹lDe�eSk7~�EGF\lD�N?BA�~�aTC�EGAVlDe7�7M?�e7C
c\EUF'�BEGC�t\a��G?BAVlDy7F�?�t�E�t\7E`�Ga-C7Ex?Be7C�y7k7lDAVC��GadeT¶C7EGe��GExlVe�adk7F�F'EGc\k�ADt�cU;

n�?BADlVC?�t\lVade�t\EGc't\lVe7�<?BAVADag[bc#�maBF8?Be ?Bc\c'EGc\c'~�EUeutbaB�3EGF'F\adF�lVe�t�7E4�Ga-C7E�?�e7C s7F'ad�dF\EUc\c/lVe®y�k7lVADC7lVe7�
�GaBe�¶C7EUe7�GE1lVe<t\7E�F\EUc\k7A«t�cU;)r�E�ADEN?BF'e7EGC�t\?�t¨t\7E�s7F\a-�GEUc\c#lVc)AVlV~�lDt\EGC·M�7ag[/EU�dEUFG;#:�e7?BADQSt�lD�@c\aBAVk�t\lVade7c
?BF'EbtKQ-s7lD�N?BADADQo?g��?BlDA�?By�AVE@ade�ADQ<�maBF#�BEGF Q�c'lV~�s7AVE8s7F\ady�AVEG~�c�t�?�t/~�?NQ�e7aBt�c'EGF'�BE�?Bc#c t�F\EUeSk7adk7c�t�EGc t�c�aB�
? s?BF t�lD�Gk7AV?BF��UaTC7E�;�=8adeu�BEGF\�BEGe7�UE�c t�k7C7lDEGcUM�t\7adk7�B´EGc\c'EGeut�lV?BAÍM3C�a�e7aBt`lV~�s7A«Q±t\?�t�t\7E��GaBeS�BEGF'�dEGC
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